O* m» i 111 I.* morn if. 1 1 
IN 1 Ml m t III i » m Hanum 



O P I C 




■VDXOOODD 
7 D HOOD 

■ c-anao-3 



CI PC) 



Canadian Iniiiih ii ai 
I'hoi i b i v Omu i 



(21) (Al) 



2, 179, 954 



(22) 



1996/06/26 



(43) 



1996/12/29 



6 



(51) Int. CI. C08L 27/06; C08K 13/02; C08K 5/103; C08K 5/06; C08K 



(54) Halogen-Containing Polymers Provided with an Antistatic 
Agent 



(72) Hilti, Bruno - Switzerland ; 
Minder, Ernst - Switzerland ; 
Pfeiffer, JUrgen - Switzerland ; 
Drewes, Rolf - Germany (Federal Republic of) ; 



(71) Ciba-Geigy AG - Switzerland ; 



(30) (CH) 1900/95 1995/06/28 



(57) 17 Claims 



3/10; C09K 3/16 



(19) (ca) APPLICATION FOR CANADIAN PATENT (12) 



Notice: 



This application is as filed and may therefore contain an 
incomplete specif ication. 



inausir»e Canada industry Canada 



z i y y y d 4 



Abstract 

A polyoxyalkylene compound and an inorganic salt are used to reduce the tendency of 
halogen-containing polymers to build up electrostatic charge and at the same time to 
achieve good stability. 
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Halogen-containing polymers provided with 



an antistatic agent 



The invention relates to halogen-containing polymers, preferably polyvinyl chloride 
(PVC), which have been provided with an antistatic agent, to an additive mixture 
comprising a polyoxyalkylene and an inorganic salt, and to a process for the preparation of 
antistatic halogen-containing polymers. 

A disadvantage of many polymers and thus also of halogen-containing polymers is their 
ready electrostatic chargeability; once charges are present, they cannot be dissipated 
quickly enough owing to the low conductivity. However, in addition to aesthetic reasons, 
safety aspects frequently require rapid charge dissipation. Examples of problems and 
hazards which may be mentioned are the following: soiling of polymer surfaces, charging 
of persons on contact with polymers, production faults due to film webs sticking together, 
clumping of polymer powders and sparking due to strong charging with subsequent 
ignition of dust or solvent/air mixtures, which repeatedly results in violent explosions. 

Static charging is frequendy countered using substances which improve the surface 
conductivity. However, these substances have the disadvantage of being virtually 
ineffective at low atmospheric humidity levels, which is why substances are then 
considered which increase the volume conductivity. However, the known substances for 
increasing the volume conductivity, for example carbon black or metal powders, adversely 
affect the mechanical properties of the polymers and cannot be used for transparent 
polymers. In addition, the requirement for additives to be ecologically acceptable is 
increasing in frequency. 

Further information on antistatic additives and the mechanism of static charging is given 
for example, in "Plastics Additives Handbook", edited by R. Gachter and H. Mailer 
Hanser Verlag, 3rd Edition. 1990. pages 749-775. 

There thus continues to be a demand for an antistatic additive system which 
simultaneously enables high thermal stabilization. In particular, there is a desire for 
ecologically acceptable additive systems which are effective even at low atmospheric 
humidity levels and thus increase, in particular, the volume conductivity of the polymer. 

It has now been found that certain polyoxyalkylenes in combination with a selected 
inorganic salt impart an excellent antistatic action and good thermal stability on a 
halogen-containing polymer. 
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The invention thus relates to a composition comprising 

(a) a halogen-containing polymer, 

(b) a polyoxyalkylene of the formula 

R r O-[CH(R 3 )-CH r O-] n -[CH r [CH(OH)] p -CH r O] q -[C(0)] r -R 2 (I), where 
R, is H, C r C 24 alkyl, CrC^alkenyl, CH 2 =CH-C(0) or CH 2 =CCH 3 -C(0), 
R 2 is CpC^alkyl, Q-C^alkenyl, CH r COOH, or N(C r C 8 alkyl) 3 Hal, 
R 3 is H or CH 3 , 
Hal is CI, Br or I, 

n is a number greater than or equal to 2, 

p is a number from 1 to 6, and 

q and r, independently of one another, are 0 or 1; and 

(c) an inorganic salt of the formula {M 2+ a A (a2yb) - b ), where 

M is a z-valent alkali metal cation, alkaline earth metal cation or zinc cation, 
a and b, independently of one another, are a number from 1 to 6, and 
A is an anion of an inorganic protic acid or of an organic oxo acid of sulfur; 
where the composition contains no ammonium perchlorate. 

The halogen-containing polymers arc preferably chlorine-containing polymers, for 
example polymers of vinyl chloride, vinyl resins containing vinyl chloride units in their 
structure, such as copolymers of vinyl chloride and vinyl esters of aliphatic acids, in 
particular vinyl acetate, copolymers of vinyl chloride with esters of acrylic and 
methacrylic acid and with acrylonitrile, copolymers of vinyl chloride with dicne 
compounds and unsaturated dicarboxylic acids or anhydrides thereof, such as copolymers 
of vinyl chloride with diethyl maleate, diethyl fumarate or maleic anhydride, 
postchlorinated polymers and copolymers of vinyl chloride, copolymers of vinyl chloride 
and vinylidene chloride with unsaturated aldehydes, ketones and others, such as acrolein, 
crotonaldehyde, vinyl methyl ketone, vinyl methyl ether, vinyl isobutyl ether and the like; 
polymers of vinylidene chloride and copolymers thereof with vinyl chloride and other 
polymerizable compounds; polymers of vinyl chloroacetate and dichlorodivinyl ethers; 
chlorinated polymers of vinyl acetate, chlorinated polymeric esters of acrylic acid and of 
alpha-substituted acrylic acid; polymers of chlorinated styrenes, for example 
dichlorostyrene; chlorinated rubbers; chlorinated polymers of ethylene; polyvinyl 
dichloride; polymers and postchlorinated polymers of chlorobutadiene and copolymers 
thereof with vinyl chloride, rubber hydrochloride and chlorinated robber hydrochloride; 
and mixtures of said polymers with one another or with other polymerizable compounds. 



Also included are the graft polymers of PVC with EVA, ABS and MBS. Preferred 
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substrates also include mixtures of the abovementioned homopolymers and copolymers, 
particular vinyl chloride homopolymers, with other thermoplastic and/or elastomeric 
polymers, in particular blends with ABS, MBS, NBR, SAN, EVA, CPE, MBAS. PMA 
PMMA, EPDM and polylactones. 

Preference is furthermore given to suspension polymers, bulk polymers and emulsion 
polymers. 

A particularly preferred chlorine-containing polymer is polyvinyl chloride, in particular 
suspension polymer or bulk polymer. 

For the purposes of this invention, PVC is also taken to mean copolymers or graft 
polymers of PVC with polymerizable compounds, such as acrylonitrile, vinyl acetate or 
ABS, it being possible for these to be suspension, bulk or emulsion polymers. Preference 
is given to PVC homopolymer, also in combination with polyacrylates. 

The polyoxyalkylenes of the formula 
R r O-[CH(R 3 >-CH r O-] n -[CH 2 -[CH(OH)) p -CH 2 -0] q -[C(0)] r -R 2 (I), where 
R, is H, C,-C 24 alkyl, C^-C^alkenyl, CH 2 =CH-C(0) or CH 2 =CCH 3 -C(0). 
R 2 is Cj-C^alkyl, Cj-C^alkenyl, CH 2 -COOH, or N(C r C 8 alkyl) 3 Hal, 
R 3 isHorCH 3 , 
Hal is CI, Br or I, 

n is a number greater than or equal to 2, 

p is a number from 1 to 6, and 

q and r, independently of one another, are 0 or 1, 
which can be used in accordance with the invention as component (b) are known in 
general terms. 

Any CpC^alkyl substituents in the compounds of the formula (I) can be radicals such as 
methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl. octyl, nonyl, decyl, undecyl, dodecyl. 
tetradecyl, hexadecyl, octadecyl, eicosyl. docosyl and tetracosyl and corresponding 
branched isomers. 

Any Q-C^alkenyl substituents in the compounds of the formula (I) are derived from the 
abovementioned alkyl radicals, the double bond preferably being arranged in the centre of 
the carbon chain. The preferred alkenyl radicals is oleyl. If r is I. alkenyl R 2 is preferably 
alsoCH 2 =CH-orCH 2 =CCH 3 -. 
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In the compounds of ihe formula (I), R 1 is preferably H or C r C 4 alkyl, very particularly 
preferably H. 

In the compounds of the. formula (I), R 2 is preferably CVQoalkyl, Q-C^alkenyl or 
N(C r C 8 alkyI) 3 Cl, very particularly preferably C 6 -C 20 aUcyl or Cfi-C^alkenyl. 

In the compounds of the formula (I), Hal is preferably CI. 

In the compounds of the formula (I) t n is preferably a number from 2 to 20, very 
particularly preferably a number from 2 to 14. 

In the compounds of the formula (I), p is preferably a number from 2 to 6, very 
particularly preferably the number 4. 

In the compounds of the formula (I), q is preferably the number 0 or 1, very particularly 
preferably the number 0 and r is preferably the number 1. 

Particular preference is given to the polypropylene glycol lauryl ester, polypropylene 
glycol oleyl ester, polypropylene glycol methyldiethylammonium chloride, polyethylene 
glycol monomethyl ether, polyethylene glycol dimethyl ether, polyethylene glycol lauryl 
ester, polyethylene glycol oleyl ester, polyethylene glycol oleyl ether, polyethylene glycol 
sorbitan monolauryl ester, polyethylene glycol stearyl ester, polyethylene glycol 
polypropylene glycol lauryl ether and polyethylene glycol lauryl ether carboxylic acid. 
Very particular preference is given to polyethylene glycol oleyl ether and especially to 
polyethylene glycol lauryl ester. 

Very particular preference is given to compounds of the formula (I) in which R } is H, R 2 
is Q-Q^alkyl or Q-Csoalkenyl, R 3 i s h or CH 3 , n is a number from 2 to 14, q is zero and 
r is one. 

The compound of the formula (I) which can be used in accordance with the invention as 
component (b) can be employed in an amount of, for example, from 0. 1 to 50 pans by 
weight, preferably from 0.1 to 30 parts by weight, particularly preferably from 0.1 to 
20 pans by weight, based on 100 pans by weight of halogen-containing polymer. 

The inorganic salts of the formula {M 2+ a A ( " yb)_ b ), where 
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M is a z-valent alkali metal cation, alkaline earth metal cation or zinc cation, 

a and b, independently of one another, are a number from 1 to 6. 

A is an anion of an inorganic protic acid or of an organic oxo acid of sulfur, 

which can be used in accordance with the invention as component (c) are known in 

general terms. 

An alkali metal cation, alkaline earth metal cation or zinc cation M is preferably derived 
from the metals Li, Na, K, Cs. Ca. Mg. Sr. Ba and Zn. In particular. M is derived from ' 
metals Li, Na, K, Ca, Mg and Zn. 

A is the anion of an inorganic protic acid or of an organic oxo acid of sulfur, this also 
including acids which do not exist in free form, but only exist in the form of their sails A 
is preferably derived from acids from the group consisting of inorganic oxo acids. * 
inorganic complex acids and organic oxo acids of sulfur. Examples which may be ' 
mentioned are the following anions: perchlorate, hexafluorophosphate. 
trifluoromebylsulfonate. tetrafluoroborate and perfluorobutylsulfonate. 

Component v 'c) is particularly preferably an inorganic salt selected from the group 
consisting of LiC10 4 . LiCF 3 S0 3 . NaC10 4 . NaCF 3 S0 3 , KC10 4 . KPF 6 . KCF 3 S0 3 
KQF 9 S0 3 . CaC10 4 , CaPF 6 . CaCF 3 S0 3 . MgtClO^. Mg(CF 3 S0 3 ) 2 , ZnC10 4 . ZnPF 6 and 

The inorganic salt (c) in the composition is very particularly preferably NaC10 4 or KPF 6 . 

The inorganic salt which can be used in accordance with the invention as component (c) 
can be employed in an amount of. for example, less than 10 pans by weight, preferably 
less than 5 parts by weight, particularly preferably from 0.01 to 3 parts by weight, based 
on 100 pans by weight of halogen-containing polymer. 

In a preferred embodiment of the invention, the weight ratio between component (b) and 
(c) is from 1:1 to 100:1. 

The halogen-containing polymer is preferably a flexible halogen-containing polymer In 
accordance with ASTM D 883-93, flexible polymers are regarded as being those which 
have a modulus of elasticity of less than 700 MPa at 23»C and 50 % relative humidity, the 
measurements being carried out as described in ASTM D 747. D 638 or D 882 (1993). 
Flexible halogen-containing polymers usually contain one or more plasticizers. 
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Indusrrially important plasticizcrs are organic plasticizers. 

Flexible halogen-containing polymers are furthermore defined as being suitable, as a 
consequence of their plasticizer content, for the production of flexible halogen-containing 
polymer articles. These include, for example, cable and wire sheathing, roof sheeting, 
decorative films, foams, agricultural sheeting, office foils, automotive films (including 
those with polyurethane foam backing), tubes, sealing profiles and the like. 

Examples of suitable organic plasticizers arc those from the following groups: 
A) Phthalates (esters of phthalic acid) 

Examples of these plasticizers are dimethyl, diethyl, dibutyl, dihexyl, di-2-ethylhexyl, 
di-n-octyl. diisooctyl, diisononyl. diisodecyl, diisotridecyl, dicyclohexyl. 
dimethylcyclohexyl. dimethyl glycol, dibutyl glycol, benzyl butyl and diphenyl phthalate. 
and mixtures of phthalates. such as C 7 -CV and 0,-0, ,alkyl phthalates made from 
predominandy linear alcohols, C 6 -C 10 -n-alkyl phthalates and C 8 -C 10 -n-alkyl phthalates. 
Preference is given to dibutyl, dihexyl, di-2-ethylhexyl, di-n-octyl, diisooctyl. diisononyl, 
diisodecyl, diisotridecyl and benzyl butyl phthalate, and said mixtures of alkyl phthalates. 
Particular preference is given to di-2-ethylhexyl, dioctyl, diisononyl and diisodecyl 
phthalate. The abbreviations DOP (dioctyl phthalate. di-2-ethylhexyl phthalate), DINP 
(diisononyl phthalate) and DIDP (diisodecyl phthalate) are customary. 

B) Esters of aliphatic dicarboxylic acids, in particular esters of adipic. azelaic and sebacic 
acids. 

Examples of these plasticizers are di^thylhexyl adipatc. di-isooctyl adipate (mixture), 
di-isononyl adipate (mixture), di-isodecyl adipate (mixture), benzyl butyl adipate, benzyl 
octyl adipate, di-2-ethylhexyl azelate, di-2-cthylhexyl sebacate and di-isodecyl sebacate 
(mixtuic). Preference is given to di-2-ethylhexyl adipate and di-isoocryl adipate. 

C) Esters of trimellitic acid, 

for example tri-2-ethylhcxyl trimellitatc. tri-isodecyl trimellitate (mixture), tri-isotridecyl 
trimellitate. tri-isooctyl trimellitate (mixture) and tri-Q-Cgalkyl. tri-C 6 -C 10 alkyl. 
tn-Q-C^alkyl and tri-C^-C,, alkyl trimellitates. The last- mentioned trimellitatcs are 
formed by csterifying trimcllitic acid by means of the appropriate alkanol mixtures. 
Preferred trimellitates are tri-2-ethylhexyl trimellitate and said trimellitates made from 
alkanol mixtures. Customary abbreviations are TOTM (trioctyl trimellitate. 
tri-2-ethylhexyl trimellitate). TIDTM (triisodecyl trimellitate) and T1TDTM (triisotridecyl 
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trimellitate). 

D) Epoxy plasticizers 

such as 1,2-cpoxides and oxiranes; examples thereof are epoxidized polybutadiene, 
epoxidized soybean oil, epoxidized linseed oil, epoxidized fish oil, epoxidized tallow, 
methylbutyl or 2-ethylhexyl epoxystearate, tris(epoxypropyl) isocyanurate, epoxidized 
castor oil, epoxidized sunflower oil, 3-(2-phenoxy)-l,2-epoxypropane, bisphenol A 
polyglycidyl ether, vinylcyclohexene diepoxide, dicyclopentadiene diepoxide and 
3,4-cpoxycyclohexylmethyl-3,4-epoxycyclohexanecarboxylate. 

E) Polymer plasticizers 

A definition of these plasticizers and examples thereof are given in "Plastics Additives", 
edited by R. Gachter and H. Miiller, Hanser Verlag, 3rd edition, 1990, page 393, chapter 
5.9.6, and in "PVC Technology", edited by W.V. Titow, 4th Ed., Elsevier Publ., 1984, 
pages 165-170. The most usual starting materials for the preparation of polyester 
plasticizers are: dicarboxylic acids, such as adipic, phthalic, azelaic and sebacic acids; 
diols, such as 1,2-propanediol, 1,3-butanedioi, 1,4-butanediol, 1,6-hexanediol, neopentyl 
glycol and diethylene glycol; monocarboxylic acids, such as acetic, caproic, caprylic, 
lauric, myristic, palmitic, stearic, pclargonic and benzoic acids; monofunctional alcohols, 
such as isooctanol, 2-ethylhexanol, isodecanol and Cy-Qalkanol and C9-C u alkanol 
mixtures. Particularly advantageous are polyester plasticizers made from said dicarboxylic 
acids and monofunctional alcohols. 

F) Esters of phosphc.ic acid 

A definition of these esters is given in the abovementioned handbook "Plastics Additives" 
on page 390, chapter 5.9.5. Examples of these phosphates are tributyl phosphate, 
tri-2-ethylbutyl phosphate, tri-2-ethylhexyl phosphate, trichloroethyl phosphate, 
2-ethylhexyl diphenyl phosphate, crcsyl diphenyl phosphate, triphenyl phosphate, tricresyl 
phosphate and trixylenyl phosphate. Preference is given to tri-2-ethylhexyI phosphate and 
®Reofos 50 and 95. 

G) Chlorinated hydrocarbons (paraffins) 

H) Hydrocarbons 

I) Monoesters, for example butyl oleate, phenoxyethyl oleate, tetrahydrofurfuryl oleate, 
glycerol monooleate and esters of alkylsulfonic acids. 
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J) Glycol esters, for example diglycol benzoates. 

Definitions and examples of plasticizers from groups G) to J) are given in the following 
handbooks: 

"Plastics Additives", edited by R. Gachter and H. Miiller, Hanser Verlag, 1990, page 284, 
chapter 5.9. 14.2 (Group G)) and chapter 5.9. 14.1 (Group H)). 

"PVC "Technology", edited by W.V. Titow, 4th Ed, Elsevier Publishers, 1984, pages 
171-173, chapter 6.10.2 (Group G)), page 174, chapter 6.10.5 (group H)), page 173, 
chapter 6.10.3 (group I)) and pages 173-174, chapter 6.10.4 (group J)). 

Particular preference is given to plasticizers from groups A) to G), in particular A) to F), 
especially the plasticizers in these groups which have been mentioned as preferred. 

In general, from 5 to 120 parts, in particular from 10 to 100 pans, of the plasticizers from 
groups A), B), C) and E), 

from 0.5 to 30 parts, in particular from 0.5 to 20 pans, of those from group D) and 
from 1 to 100 parts, in particular from 2 to 80 parts, of those from groups F) and G) are 
present It is also possible to use mixtures of different plasticizers. 

The plasticizers can be used in a total amount of, for example, from 5 to 120 parts by 
weight, preferably from 10 to 100 parts by weight, in particular from 20 to 70 parts by 
weight, based on 100 pans by weight of PVC. 

The novel halogen-containing polymer can contain further additives. These further 
additives belong, in particular, td the group consisting of thermal and/or light stabilizers. 
Thermal stabilization here covers both processing and use (long-term stability). These 
further additives are known to the person skilled in the an and arc predominantly 
commercially available. They arc, lor example, inorganic or organic zinc, barium, lead, 
cadmium, aluminium, calcium, magnesium or rare-earth compounds, zeolites, 
hydrotalcites, dawsonitc, magadiite. kenyaite, kanemitc, tin stabilizers, 1,3-diketo 
compounds, polyols, N-containing compounds, for example P-aminocrotonates, as 
mentioned in EP 0 465 405, p. 6. lines 9-14. a-phenylindole, pyrroles, sterically hindered 
amines (HALS), dihydropyridines and polymers thereof, epoxides, phenolic antioxidants 
(HANDBOOK OF PVC FORMULATING, E.J. Wickson. John Wiley & Sons. Inc.. 1993. 
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pp. 5G5-515), naphthols. thiophosphates. fillers (HANDBOOK OF PVC 
FORMULATING E.J. Wickson, John Wiley & Sons, Inc., 1993 pp. 393-449) and 
reinforcing materials (TASCHENBUCH der KUNSTSTOFF- ADDITIVE, R. Gachter & 
H. Muller. Carl Hanser, 1990. pp. 549-615) (for example calcium carbonate, magnesium 
ox.de, magnesium hydroxide, silicates, glass fibres, talc, kaolin, chalk, mica, metal oxides 
and hydroxides, carbon black or graphite), phosphites, chelating agents 
(TASCHENBUCH der KUNSTSTOFF-ADDrTIVE. R. Gachter & H. Muller. Carl 
Hanser, 1990. pp. 109-131), light stabilizers, UV absorbers (HANDBOOK OF PVC 
ORMULATING E.J. Wickson. John Wiley & Sons, Inc.. 1993 pp. 355-369). lubricants 
(HANDBOOK OF PVC FORMULATING E.J. Wickson, John Wiley & Sons. Inc., 1993 
pp. 369-393). impact modifiers (IMPACT MODIFIERS FOR PVC. J.T. Lutz & 
D.L. Dunkelberger. John Wiley & Sons. Inc.. 1992) and processing auxiliaries 
(TASCHENBUCH der KUNSTSTOFF-ADDITIVE. R. Gachter & H. Muller, Carl 
Hanser. 1990. pp. 505-524). fatty acid esters, paraffins, blowing agents (HANDBOOK OF 
PVC FORMULATING E.J. Wickson. John Wiley & Sons. Inc., 1993 pp. 525-551)) 
optical brighteners (TASCHENBUCH der KUNSTSTOFF-ADDITIVE. R. Gachter & H 
Muller. Carl Hanser. 1990, pp. 807-821). gelling aids, dyes (HANDBOOK OF PVC 
FORMULATING E.J. Wickson. John Wiley & Sons, Inc.. 1993 pp. 449-475) pigments 
(TASCHENBUCH der KUNSTSTOFF-ADDITIVE, R. Gachter & H. Muller, Carl 
Hanser, 1990. pp. 663-735), flameproofing agents and smoke retardants (HANDBOOK 
OF PVC FORMULATING E.J. Wickson, John Wiley & Sons. Inc., 1993 p P 551-579) 
antifoggtng agents (HANDBOOK OF PVC FORMULATING EJ. Wickson, John Wiley 
& Sons, Inc., 1993 pp. 475-487), biocides, thiodipropionic acid and esters thereof dialkyl 
disulfides (HANDBOOK OF PVC FORMULATING E.J. Wickson, John Wiley & Sons, 
Inc., 1993 pp. 515-525), mercaptocarboxylic esters, peroxide scavengers, modifiers and 
further complexing agents for Lewis acids. 

Preference is given to an antistatic halogen-containing polymer, as described above which 
addiDonally comprises at least one inorganic zinc, barium, cadmium, aluminium, calcium 
magnesium or rare-earth compound, for example zinc oxide, hydroxide, chlorite or sulfide 
or superbasic zinc oxidcrtydroxide addition compounds, or an organic zinc, barium 
cadrmum. aluminium, calcium, magnesium or rare-earth compound from the series ' 
consisung of aliphatic, saturated CVC^arboxylates. aliphatic, unsaturated 
Cj-C^carboxylates, aliphatic C r C 22 carboxylatcs which are substituted by at least one OH 
group or whose chain is interrupted by at leas, one O atom (oxa acids), cyclic and bicyclic 
carboxylates having 5-22 carbon atoms, phenylcarboxylates which are unsubstituted 
substituted by at least one OH group and/or substituted by C r C 16 alkyl. 
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naphthylcarbor.ylates which arc unsubstituted, substituted by at least one OH group and/or 
substituted by at least one OH group and/or substituted by C,-C 16 alkyl, 
phen y I-C,-C 16 aJkylcarboxylates, naphthyl-C,-C 16 alkylcarboxylates or unsubstituted or 
CpC^alkyl-substituted phenoxides. 

Said metal compounds can be in the form of mixtures of different compounds. Preference 
is given to so-called synergistic metal-soap mixtures, for example of the metals Ca and Zn 
or Ba and Zn. It is also possible for organic zinc, barium, cadmium, aluminium, calcium 
magnesium or rare-earth compounds to be coated onto a hydrotalcite, zeolite or dawsonite- 
in this respect see also DE-A-4 031 818. 

Specific mention may be made by way of example of zinc, barium, cadmium, aluminium 
calcium, magnesium or rare-earth salts of monovalent carboxylic acids, such as acetic 
acid, propionic acid, butyric acid, valeric acid, hexanoic acid, oenamhic acid, octanoic 
acid, neodecanoic acid, 2-ethylhexanoic acid, pelargonic acid, decanoic acid, undecanoic 
add, dodecanoic acid, tridecanoic acid, myristic acid, palmitic acid, isostearic acid, stearic 
acd, 12-hydroxystearic acid, 9,10-dihydroxystearic acid, 3,6-dioxaheptanoic acid 
3,6,9-trioxadecanoic acid, behenic acid, benzoic acid, p-tert-burylbenzoic acid 
dimethylhydroxybenzoic acid. 3..5-di-ten-butyl-4-hydroxybenzoic acid, tolic acid 
dinvthylbenzoic acid, ethylbcnzoic acid, n-propylbenzoic acid, salicylic acid 
p-tert-octylsalicylic acid and sorbic acid; zinc salts of monoesters of divalent carboxylic 
acids, such as of oxalic acid, malonic acid, succinic acid, glutaric acid, adipic acid 
fumaric acid, pentane-l,5-dicarboxylic acid, hexane-1.6-dicarboxyHc acid, 
heptane-1.7-dicarboxylic acid, cctane-l,8-dicarboxylic acid, 
3.6,9-trioxadccane-l,10-dicarboxyli c acid, polyglycoldicarboxylic acid (n=10-12) 
phthalic acid, isophrhalic acid, terephthalic acid and hydroxyphthalic acid; and die'sters 
and tnesters of trivalent and tctiavalent carboxylic acids, such as of hemimellitic acid 
tnmellmc acid, pyromellitic acid and citric acid, and metal salts of mono- and diesterified 
phosphoric ac»d or of monoesterified phosphorous acid, as described in JP 3 275 570. 

Preference is given to organic metal compounds, in particular an organic metal 
carboxylate of a carboxylic acid having 7 to 18 carbon atoms (metal soaps), for example 
benzoates or alkanoates. preferably.stearates. oleates. laurates, palmitates. behenates 
hydroxystearates, dihydroxystearates and (iso)octanoates. Particular preference is given to 
stearates. oleates. benzoates, p-tert-butyibenzoates and 2-ethylhexanoates. 



Funher information on the suitable and preferred aluminium compounds are given 



in 



2179954 



-11- 



US 4 060 512. Of the inorganic and organic calcium and magnesium compounds, 
preference is furthermore given to organic calcium and magnesium compounds, in 
particular calcium and magnesium soaps, and calcium oxide, calcium hydroxide and 
superbasic calcium compounds, as described, for example, in EP 0 446 685, 0 394 547 and 
0 279 493. The term rare-earth compound is in particular taken to mean compounds of the 
elements cerium, praseodymium, neodymium, samarium, europium, gadolinium, terbium, 
dysprosium, holmium, erbium, thulium, ytterbium, lutetium, lanthanum and yttrium, 
preference being given to mixtures, in particular with cerium. Further preferred rare-earth 
compounds are given in EP-A-0 108 023. 

The inorganic or preferably organic zinc, barium, cadmium, aluminium, calcium, 
magnesium or rare-earth compound can be employed in an amount of, for example, 0.001 
to 10 parts by weight, preferably from 0.01 to 5 parts by weight, particularly preferably 
from 0.1 to 3 pans by weight, based on 100 parts by weight of halogen-containing 
polymer. 

Use can also be made in this invention of inorganic or organic lead compounds, for which 
the above information on zinc, barium, cadmium, aluminium, calcium, magnesium or 
rare-earth compounds applies analogously. Emphasis should be made of tribasic lead 
sulfate, dibasic lead phosphite, dibasic lead phthalatc, dibasic lead carbonate and neutral 
or dibasic lead stcaratc. The lead compound can be employed in an amount of, for 
example, from 0.001 to 10 parts by weight, preferably from 0.01 to 5 parts by weight, 
particularly preferably from 0.1 to 3 parts by weight, based on 100 pans by weight of 
halogen-containing polymer. 

Use can also be made in this invention of tin compounds (tin stabilizers), for example 
organotin compounds of formulae (Sn-I) to (Sn-IV) 



[Ri}iSn[-Q-R 2 ] 4 .i (Sn-I) 
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fSn-S-R 3 -COO-R 6 <)-CO-R r S-f 
Ri 



(Sn-III) 



r hS-R3-COO.R 6 -0-CO-R 3 -S-Sn- 




n +H (Sn-IV) 



in which 

R! is C r C 12 alkyl or C r C 8 alkoxycarbonylethyl, 
Qis -S-or -OCO-, and, 
when Q is -S-, 

R 2 is C 8 -C 18 alkyl, -R 3 -COO-R 4 or -(CH 2 ) r O-CO-R 4 . or 
when Q is -O-CO-, 

R 2 is C r C 18 alkyl, C 2 -C 18 alkenyl, or unsubstituted or C r C 4 alkyl-substituted phenyl; 
R 3 is methylene, ethylene or o-phenylene, 
R 4 is C5-C l8 alkyl, 

R 5 is methylene, ethylene or o-phenylene, 

R$ is (^-Qalkylene or C 4 -C 8 alkylene which is interrupted by oxygen, 

i is the number 1 or 2, 

j is a number in the range f^om 1 to 6, and 

k is a number in the range from 1 to 3. 

Preference is given to organotin compounds of the formulae (Sn-I) to (Sn-IV) in which 
Rj is C r C 12 alkyl, 
when Q is -S-, 

R 2 is C 8 -C 18 alkyl or -R 3 -COO-R 4 , or " 
when Q is -O-CO-, 

R 2 is C 7 -C 18 alkyl, C 8 -C 18 alkenyl or phenyl; 

R 3 is methylene or ethylene, 

R 4 is C 5 -C l8 alkyl, 

R 5 is ethylene or o-phenylcne, 

R$ is C 2 -C 4 alkylcne or C 4 -C 8 alkylenc which is interrupted by oxygen, 
i is the number 1 or 2, 
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j is a number in the range from 1 to 4, and 
k is the number 1 or 2. 

Particularly preferred organotin compounds are 

(CH 3 CH 2 CH 2 CH 2 ) 2 Sn(SCH 2 C0 2 CH 2 CH(CH 2 CH 3 )CH 2 CH 2 CH 2 CH3) 2 [dibutylrin bis-(2- 
ethylhexylthioglycolate)], 

CH 3 CH 2 CH 2 CH 2 Sn(SCH 2 C0 2 CH 2 CH(CH 2 CH 3 )CH 2 CH 2 CH 2 CH 3 )3 [monobutyldn tris- 
(2-ethylhexylthiogiycolate)] and (CH 3 CH 2 CH 2 CH 2 ) 2 Sn(0-CO-C 7 H 1 5) 2 [dibutyltin 
bis(isooctanoate)]. 

The preferred organotin compound can be employed in an amount of, for example, from 
0.001 to 10 parts by weight, preferably from 0.01 to 5 parts by weight, particularly 
preferably from 0.1 to 3 parts by weight, based on 100 parts by weight of 
halogen-containing polymer. 

Use can also be made in this invendon of epoxy compounds, such as 1,2-epoxides and 
oxiranes, which are used in amounts of, for example, up to 10 parts by weight, preferably 
up to 5 parts by weight, particularly preferably from 0.01 to 2 parts by weight, based on 
100 parts by weight of halogen-containing polymer. Examples of these compounds are 
epoxidized polybutadiene, epoxidized soybean oil, epoxidized linseed oil, epoxidized Fish 
oil, epoxidized tallow, methylbutyl and 2-ethylhexyl epoxystearate, tris(epoxypropyl) 
isocyanurate, epoxidized castor oil, epoxidized sunflower oil, 3-(2-phenoxy)-l,2-epoxy- 
propane, bisphenol A polyglycidyl ether, vinylcyclohexene diepoxide, dicyclopentadiene 
diepoxide and 3,4-epoxycyclohexylmethyl 3,4-epoxycyclohexanecarboxylate. 

Other epoxide compounds which can be used in the invendon can have an aliphatic, 
aromatic, cycloaliphatic, araliphatic or heterocyclic structure; they contain epoxide groups 
as side groups. The epoxide groups are preferably bonded to the remainder of the molecule 
as glycidyl groups via ether or ester bonds, or are N-glycidyl derivatives of heterocyclic 
amines, amides or imides. Epoxide compounds of these types are known in general terms 
and are commercially available. 



The epoxide compounds contain at least one epoxide radical, in particular those of the 
formula II 
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— CH-lChy-C-^CH ( (I 
R 1 R 2 R 3 

where R t and R 3 are both hydrogen, R 2 is hydrogen or methyl, and n is 0, or in which Rj 
and R 3 together are -CH 2 -CH 2 - or -CH 2 -CH 2 -CH 2 -, R2 is then hydrogen, and n is 0 or 1 
and this epoxide radical is bonded directly to carbon, oxygen, nitrogen or sulfur atoms. 

Examples which may be mentioned of epoxide compounds are: 

I) Glycidyl and p-methylglycidyl esters obtainable by reacting a compound containing at 
least one carboxyl group in the molecule and epichlorohydrin or glycerol dichlorohydrin 
or P-mcthylepichlorohydrin. The reaction is preferably carried out in the presence of 
bases. 

The compounds containing at least one carboxyl group in the molecule can be aliphatic 
carboxylic acids. Examples of these carboxylic acids are glutaric acid, adipic acid, pimelic 
acid, suberic acid, azelaic acid, sebac ; c acid or dimerized or trimerized linoleic acid, 
acrylic acid, methacrylic acid, caproic acid, caprylic acid, lauric acid, myristic acid, 
palmitic acid, stearic acid and pelargonic acid, and the acids mentioned in the case of the 
organic zinc compounds. 

However, it is also possible to employ cycloaliphatic carboxylic acids, for example 
cyclohexanecarboxylic acid, tetrahydrophthalic acid, 4-methyltetrahydrophthalic acid, 
hexahydrophthalic acid or 4-methylhexahydrophthalic acid- 
It is also possible to use aromatic carboxylic acids, for example benzoic acid, phthalic 
acid, isophthalic acid, trimelliric acid or pyromellitic acid. 

It is likewise possible to use carboxyl-terminated adducts, for example of trimellitic acid 
and polyols, for example glycerol or 2,2-bis(4-hydroxycyclohexyl)propane. 

Other epoxide compounds which can be used for the purposes of the present invention are 
given in EP 0 506 617. 

II) Glycidyl or P-methylglycidyl ethers obtainable by reacting a compound containing at 
least one free alcoholic hydroxyl group and/or phenolic hydroxyl group and a suitably 
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subsihuted epichlorohydiin under alkii; n » m a-.- ■ L 

ca,a, y s, WUwd b y JL.. nCen, ' " " ^ ° f ^ ■* 

E .hers of .his lyP e ^ derived , fa examp|e from acyd|c 
^ c„,. d,e,by,e„e glycol a „ d hish „ „„, 

polyfoxypropyiene, 6 , ycol , propane-U-dio,. b-nane-M-dio,. ^oxvnc^ll , 
penrane-U-dio,, hexane-l,6-dio(, hcxanc.2A6.dio,. 

mixture, ""i" 1 "*™". "odecano! and C ; -^aJkanol and C^Caikanol 

However, , hey a« alM denved for example ft om ^ 

^hyd,oxyc yc ,o„exane. bi^-h^ox^clohcx^ctoc. ' 
2,2.b, s (4-h y drox y c y clohcx y l)p ropa „ t or u . bls(| , m 

" r a ' iC *» "* « N.N-bi^dnox^H Jot 
P,p-b 1 s(2-h y drox y eH y la m i no)djphe „ y|methane 

2.2.b,s(3.5^bromo-4.h yd rox y phc„ y l)p ropa „ e . 4.4Vdi„ydro,ydip„e„ y , soIfone or on 
4. m c,hox yph cn y flr r " N - < » < ^^»»^«- 

-iocs a*. for ? x 17, " ; h,ch co ™ ai — ~ ««. 

are. example, andme. N-roeihylaniline. loluidine. n-bu.ylaminc 

■nglycdyl-m.am.nophcnol or N,N. 0 .mgl y cid y !.p.am,„ophenol. 

"7 n Tn» N ' S T' d> ' C ° mPOUndS ilS ° "X*. N.N-.N-.oi. and 

" Cmgl>Cid) " **"*« °' cyCoaMencurcas. S „ch a s c,hy,e„eurca or 
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U-propyleneurea. and N,N-digl yc idyl denvatives of hydamoins, such as of 
5,5-d.methylhydan.oin or glycol uril and triglycidyl isocyanuratc. 

IV) S-G,ycidyl compounds, for example di-S-glycidyl derivatives derived from dithiols 
for exam P ,e ethane- 1,2-dithiol or bis(4-mercap«omethy<pheny<) ether. 

V) Epox.de compounds containing a radical of the formula I, in which R, and R 3 together 
« -CH 2 -CH r . ^ n 1S 0 . « bis(2,3- CP oxycyc.o P enty.) ether. 2.3-epoxycycIopLty, 
glyedy. ether or 1.2-bis(2,3- C poxycyclopen«oxy)ethane. An example of L epoxTe 
compound containing a radical of the formu.a II in which R, and R 3 together axe 
-CH 2 -CH 2 - and n ts 1 is 3'4'-epoxy-6'-methylcycIohcxyl)methyl 
3,4-epoxy-6-methylcyclohexanecarboxylatc. 

Examples of suitable terminal epoxides are: 

a) liquid bisphenol A diglycidyl cthers> such as 24Q Arzm ® Gy 
Araldit®GY 260, Araldit®GY 266, Araldit®GY 2600, AraIdit®MY 790- 

b) sohd bisphenol A diglycidy, ethers, such as Araldit®G7 6071. Araldit®G7 7071 
^ T' AraIdit ° T «* 3 > ™> Araldit^GT 6064 ArTt®GT 

^ B ' GT ™ 7 '^ ^77097.^^7 7008^^^760^1^^7 
6608, Araldit®G7 6609. Araldit®G7 6610- 

SS;' Fdig,yCidyl CthCrS ' "* " ***** Araldit^PY 302. 
d) solid polyglycidy, ethers of tetraphenylethane. such as CG Epoxy Resin®0l63- 

o~^ 

0 solid heterocyclic epoxy resins (triglycidyl isocyan urates), such as AraIdit® P7 810 
j) liquid cycloaliphatic epoxy resins, such as Araldit®CY 179^ 
k) l.qu,d N.N.O-trig.ycidy. ether of p-aminophenol. such as Araldit®MY 0510- 
I) ^traglycidyl-4.4-- m ethy lc nebenzamine or 

N.N,N-.N--,etraglycidyldiaminophenylmethane, such as Arai dl t®MY 720, Araldit®MY 
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721. 

Preference is given to epoxide compounds containing two functional groups. However, it 
is in principle possible for epoxide compounds containing one, three or more functional 
groups to be used. 

Predominant use is made of diglycidyl compounds containing aromatic structures, for 
example phenyl groups. 

If desired, a mixture of epoxide compounds having different structures can also be 
employed. 

Particularly preferred polyfunctional epoxide compounds are diglycidyl ethers based on 

bisphenols, for example on 2,2-bis(4-hydroxyphenyl)prdpane (bisphenol A), 

bis(4-hydroxyphenyl)methaxie or mixtures of bis(onho/para-hydroxyphenyl)methane 
(bisphenol F). 

1,3-Diketo compounds which can be used can be linear or cyclic dicarbonyl compounds. 
Preference is given to diketo compounds of the formula (III) 



O 

II \\ 

R r C-CHR 2 -C-R3 (ITI) 



in which R, is CpCaalkyl. C 5 -C 10 hydroxyalkyl. Cj-C^alkenyl, phenyl, phenyl which is 
substituted by OH, C,-C 4 alkyl. C r QaUcoxy or halogen. C 7 -C, 0 phenylalkyl, 
C 5 -C 12 cycloalkyl, Cj-Qjcyclcalkyl which is substituted by C,-C 4 alkyl, or an -R 3 -S-R« or 
-R 5 -0-R 6 group. R 2 is hydrogen. Q-Qalkyl, Cj-C^alkenyl, phenyl. C-C^alkylphenyl. 
CT-C.ophenylalkyl or a -CO-I^ group, R 3 has one of the meanings given for R, or is 
C r C I8 alkoxy. R 4 is C,-C 4 alkyl or phenyl. R 5 is C r C 10 alkylene. and is C r C, 2 alkyl, 
phenyl. C 7 -Ci 8 allcylphenyl or C 7 -C 10 phenylalkyl. 

These include the hydroxyl-containing diketones of EP-A-346 279 and the oxa- and 
thiadiketones of EP-A-307 358. 

Alkyl R, and R 3 can be, in particular. C r C 18 alkyl. for example methyl, ethyl, n-propyl, 
isopropyl. n-butyl. ten-butyl, pcntyl. hexyl. heptyl, octyl, decyl, dodecyl or octadecyl. 
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Hydroxyalkyl R, and R 3 are, in particular, a -(CH 2 ) n -OH group, in which n is 5, 6 or 7. 

Alkcnyl R, and R 3 can be, for example, vinyl, allyl. methallyl. 1-butenyl, 1-hexenyl or 
oleyl, preferably allyl. 

OH-. alkyl-. alkoxy- or halogen-substituted phenyl R, and R 3 can be, for example, tolyl, 
xylyl, tert-butylphenyl, methoxyphenyl, cthoxyphenyl, hydroxyphenyl, chlorophenyl or 
dichlorophenyl. 

Phenylalky] R, and R 3 are, in particular, benzyl. Cycloalkyl or alkylcycloalkyl R 2 and R 3 
are, in particular, cyclohexyl or methylcyclohexyl. 

Alkyl R 2 can be, in particular. C,-C 4 alkyl. C 2 -C 12 alkenyl R 2 can be, in particular, allyl. 
Alkylphenyl R 2 can be, in particular, tolyl. Phenylalkyl R 2 can be, in particular, benzyl. R- 
is preferably hydrogen. AUcoxy R 3 can be, for example, mcthoxy, ethoxy, butoxy, 
hexyloxy, octyloxy. dodecyloxy, tridecyloxy, tetradecyloxy, or octadccyloxy. 
C r C 10 alkylenc R 5 is, in particular. Q-Qalkylene. Alkyl R 6 is, in particular, C 4 -C I2 alkyl. 
for example butyl, hexyl. octyl. decyl or dodecyl. Alkylphenyl R« is, in particular, tolyl. ' 
Phenylalkyl Rg is, in particular, benzyl. 

Examples of 1,3-dicarbonyl compounds of the formula (HI) are acerylacetone, 
acetylcyclopcntanone, bcnzoylcyclopentanonc, acetylbutyrolactone, 
benzoylbutyrolactone, butanoylacetone, heptanoylacetone. stearoylacetone, 
palmitoylacetone, lauroylacetonc, 7-tert-nonylthioheptane-2,4-dione, benzoylacctone, 
dibenzoylmethane, lauroylbenzoylmethane, palmitoylbenzoylmethane, 
stearoylbenzoylmethane, 5-hydroxycaproylbenzoylmethane, tribenzoylmethanc, 
bis(4-methylbenzoyl)methane, benzoyl-p-chlorobenzoylmethane, 
bis(2-hydroxybcnzoyl)methane, 4-methoxybcnzoylbenzoylmethane, 
bis(4-methoxybenzoyl)methane. 1 -benzoyl- 1-acetylnonane. bcnzoylacetylphenylmethane. 
stearoyl-4-methoxybenzoylmethane, bis(4-ten-butylbenzoyl)methane, 
benzoylformylmethane. benzoylphenylacetylmethane. bis(cyclohexanoyl)methane. 
di(pivaloyl)methane. methyl, ethyl, hexyl. octyl, dodecyl or octadecyl acetoacetatc', ethyl, 
butyl, 2-ethylhexyl. dodecyl or octadecyl benzoylacctate. ethyl, propyl, butyl, hexyl or 
octyl stearoyl acetate and dehydracetic acid, and the barium, magnesium, calcium, zinc or 
aluminium salts thereof. 
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Preference is given to 1.3-diketo compounds of the formula (III) in which R, is 
C r C 18 allcyl, phenyl, phenyl which is substituted by OH. methyl or methoxy 
C 7 -C 10 phenylalkyl or cyclohexyl. R 2 is hydrogen, and R 3 has one of the meanings gtven 
for R j . 

Particular preference is given to magnesium, calcium, zinc and aluminium 
acety.acetonates, stearoylbenzoylmethane. dibenzoylmethane. benzoy.octanoylmethane 
and the tnacetoacetic esters of triscthyl isocyanurate, as described in US 4 339 383 A 

review of 1,3-diketo compounds is given in EP 006 318. EP 0046 161 EP0035 2fiR*nH 
EP 0 040 286. ' uu ^ /08and 

The 1.3-diketo compounds can be used in an amount of. for example, from 0.01 to 10 parts 
by weight, preferably from 0.01 to 2 pans by weight, in particular from 0.05 to 1 pan by 
weight, based on 100 parts by weight of halogen-containing polymer. 

Further possible additional additives are 1 ,3-keto esters of the formula (IV) 




(IV) 

in which n is 1 , 2, 3, 4 or 6 and, 

when n = 1. R is phenyl, and X is a C^-C^lkyl group. 

si!" " t^ 4 ^ 1 ° r PhCny1, ^ X " C <- C <* lcnc . CrC 12 aIlcv,ene which is 

when n = 3. R is C,-C 4 alkyl or phenyl, and X is CH 3 CH 2 C(CH r )3 
when n = 4 ist, R is C,-C 4 alkyl or phenyl and X is the 

CH 2 - CH 2 - 
I I 

H 3C-(CH 2 ) m -C-0-C-(CH 2 ) m -CH3 . 
CH 2 - CH 2 - 

group, in which m is 0 or 1. and. 

when n = 6. R is C,-C 4 alkyl or phenyl and X is the 
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CH r CH 2 - 
I I 
-CH r C-0-C-CH 2 - 

I i 
CH 2 - CH r 

group. 

C r C 4 Alkyl R is, for example, methyl, ethyl, propyl or butyl. 

CjQ-QoAlkyl X can be straight-chain or branched and is, for example, n-decyl, n-dodecyl 
or n-octadscyl. 

C 4 -C 12 Alkylene X or C 2 -C 12 alkylene X which is substituted by at least one C r C 8 alkyl 
group is, for example, 1,2-di-ten-butyldimethylene, tetramethylene, hexamethylene, 
2,2-dimethyltrimethylene, 2-ethyl-2-butyltrimethylene, 2-methyl-2-propyltrimethylene, 
octamethylene, nonamethylene, decamethylenc or dodecamethylene. 

The variable n is preferably 1 , 2 or 3, as described in EP 0 433 230. 

Further possible additional additives are compounds of the formula (V) 

R 3 X-R 2 




(V) 



R t and R 2 , independently of one another, are C r C 20 alkyl, hydroxyl- and/or 
halogen-substituted C,-C 10 a!kyl, C 3 -C 20 alkenyl, C 5 -C 12 cycloalkyl, C r C 4 alkyl-subsrituted 
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Cj-Cjcycloalkyl. phenyl or phenyl which is substituted Jby 1 to 3 radicals A,, where the 
radicals A,, independently of one another, are C r C 10 alkyl, halogen, hydroxy!, methoxy 
ethoxy, 

R, and R 2 are furthermore C r C 10 phenylalkyl or C r C 10 phenylalkyl which is substituted 

on the phenyl by 1 to 3 radicals A 2 . where the radicals A 2 . independently of one another. 

are C r C 20 phenylalkyl. halogen, hydroxyl. methoxy or ethoxy. and 

R 3 is phenyl or phenyl which is substituted by 1 to 3 radicals A 3 . where the radicals A 3 

independently of one another, are C r C 10 alkyl, halogen, hydroxyl. methoxy. ethoxy or ' 

(C,-C 8 alkyl)oxycarbonyl, 

with the provisos that at least one of the radicals R, and R 2 is phenyl or phenyl which is 
substituted as defined, and R, is not methyl if R 2 is phenyl. 

The compounds of the above formula are distinguished by very good stabilizing action 
both to thermal and photoinduced degradation. The long-term stabilizing action against 
thermal degradation is particularly noteworthy. 

R, is preferably not C r C 3 alkyl, in particular C.-C^alkyl, when R 2 is phenyl. 
Halogen is preferably chlorine. 

Cj-CzoAIkyl is. for example, methyl, ethyl, propyl, butyl, t-butyl. pentyl. hexyl. heptyl. 
octyl, i-octyl, i-nonyl. decyl. dodecyl or octadecyl. 

Hydroxyl- and/or halogen-substituted C,-C I0 aIkyl is. for example. 5-hydroxypcntyI. 
2.3^-tnhydroxypentyl or 5-chloropentyl. 

Cj-QoAlkcnyl is. for example, allyl, 2-methaJlyl, 3-methylbut-2-enyl. 
3-methylbut-3-enyl. hexenyl. decenyl. undecenyl. heptadecenyl or oleyl. Preferred 
meanings are aJlyl. methaJlyl and oleyl.' 

C 5 -C I2 Cycloalkyl is. for example, cyclopentyl. cyclohcxyl. cycloheptyl. cycloocryl 
cyclodecyl or cyciododecyl. C 5 -C 7 Cycloalkyl. in particular cyclohexyl. is preferred! 

C 5 -C s Cycloalkyl which is substituted by C,-C 4 alkyl. in particular methyl, is. for example 
methylcyclohexyl or tert-butylcyclohexyl. 



Examples of phenyl which is substituted by 1 to 3 radicals as defined are o-. 



m- or 
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p-methylphenyl. 2.3-dimeihylphenyl, 2.4-dimcthylphenyl, 2.5-dimcthyIphenyl, 
2.6-dimcthylphenyI, 3.4-dimcihylphenyl. 3,5-dimethylphenyl, 2-methyI-6-ethyl p henyl. 
2-methyM-ien-butylphenyl, 2-ethylphenyl, 2,6-diethylphenyl, 2,6-diethyl-4- 
mcthylphenyl, 2,6-diisopropy]phcnyl, 4-tcn-butylphcnyl, p-nonylphenyl, o-. m- or 
p-chlorophcnyl, 2,3-dichlorophcnyl, 2.4-dichlorophcnyl, 2,5-dichlorophcnyl, 2,6-dichloro- 
phenyl. 3,4-dichlorophenyl, 2,4,5-trichlorophenyl. 2,4,6-trichlorophcnyl. o-, m- or 
p-hydioxyphenyl, o-. m- or p-methoxyphcnyl, o- or p- C thoxyphcnyl, 2.4-dimcthoxyphcnyl. 
2,5-dimethoxyphcnyl, 2,5-dieihoxyphcnyI, o-. m- or p-mclhoxycarbonyl, 2-chloro- 
6-methylphenyl, 3-chloro-2- mc thylphcnyl, 3<hloro-4-methylphenyl, 4-chIoro-2-methyl- 
phcnyl, 5-chloro-2-methylphcnyI, 2,6-dichloro-3-methy]phenyl, 2-hydroxy-4-methyl- 
phcnyl, 3-hydroxy-4-methylphcnyl, 2-methoxy-5-methylphenyl, 4-mcthoxy-2- 
methylphcnyl, 3-chloro-4-methoxyphcnyl, 3-chloro-6-mctlioxyph C nyl, 3-chloro-4.6-di- 
mcthoxyphenyl and 4-chloro-2,5-dimcthoxyphcnyI. 

C r C 10 PhcnylaIkyl is, for example, benzyl or 2-phenyleihyl. Benzyl is preferred. If the 
phenyl group in these radicals is substituted by 1 to 3 groups as defined, it can adopt the 
abovemenuoned meanings. C 7 -C 10 Phenylalkyl which is substituted on the phenyl group 
by q-Cjoalkyl, preferably Cg-C^lky!, is one of the preferred meanings. A further 
example which should be mentioned is dodecylbenzyl. A more precise list is given in 
EP 0 465 405. 

Further possible additional additives are pyrroles of the formula (VI) 




(VI) 



in which R, is hydrogen, alkyl. cycloalkyl. aryl. alkoxycartonyimethyl, unesterif.ed or 
esterified a-hydroxyalkyl. unesterif.ed or esterified a-hydroxycycloalkylmcthyl. 
unesterified or esterified a-hydroxyaralkyl. alkoxymethyl. alkylthiomethyl. 
aryloxymethyl. aryithiomethyl. cycloalkoxymethyl. cycloalkylthiomethyl. ' 
aralkoxymethyl. aralkylthiomethyl. alkoxy. alkylthio. cycloalkoxy. cycloalkylthio. 
aralkoxy. arylalkylthio. aryloxy. arylthio. halogen, mereapto. mcrcaptomethyl or hydroxyl. 
R 2 is hydrogen, alkyl, cycloalkyl. aryl, unesterified or esterified a-hydroxyalkyl. whose 
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alkyl mo,e,y may. ,o E e,hcr wi.h R, alky , cnt , uneslcrific<f or 
a-hydroxycyc,oalx,,me,hy,. uncs , crined „ 

cyctoa^yroxy. a. to y. a^,o«y. a, kyllhi „. cyc , M , kykhio . lralkyllhlo y * 
a*o*y™hyl. alxyhh.ome.hy,. „y,„xyme,h y l. ^hhiomerhyl, cycloalkoxymeihy, 
cyc,c*l k y,m,„me,hy,. aralkoxymeihy,. a^hi^y,, hydroxy,, cyano cZxy! 

-CO-aJkymnn. ,„ which -CO- is bonded in to 3-posidon. or is halogen mercap 'o or 
mercap,ome,„y,. and R 3 is aKy,. cycloaIky , ^ " 
h,dn,xy m cU,yl,ai k ox, m c,hy 1 .ai k y,, hionlelhyUyc , oa , |to m£ ™f 

cycloalkoxy, cyc,oa,ky„h,o. a^,, a^,,hio.Lo S c„ m „r 

m^promomy, c, when r 2 is !alled carboxy| Rj „ , ~ P '° °' 

*ovc. ui whjch R 3 is hydroxy, asrd R, is hydrogen, alky, or ay,, and R, i s ^n 
alky,, asyl or acyl, or a sal, ihemof. A lis, is given in EP 0 022 087. 

Other possible addidona] addidves an: compounds of die formula (VII) 



R 2 NH- 

■ 

H 



R 3 



(VII) 



in which n is 1 or 2. R, „ C r C 4 aIkyi, R 2 is a group of the formula Ha, lib. He or lid. 



"COX,- , .cnhx 2 , . CNHX2 % ^ 
O 

aia) 



« • if • p 

° S O 

(nb) (He) (nd) 



X, is hydrogen, C-CWUkyl. unsubsrinahad or OH-subsunnnd Chalky, which mav hn 

me^ d, " ^'^"^ C C.oa.ky,-. chlorine-, hydroxy,- 

nredroxy. and/or choxy-auosdnned phony,. C,.C, 0 phony,a,ky, or C^phZl', 

and/or emoxy. X, ,s pheny, „ r phenyl whic „ is ? 

r c ^:;r: f c, ; c ? y '- ch,orinc ' hydrox "- <^ - ~° 

X, C, Calkyl or phenyl, when n is 1 . R ; is a group of nhe fonnnlae Ilia ,o lllg. 
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o I » ii ii 6 • f' 

<" h) ■ mn,) ( „, c) ( n,d, «£° -° 



aiio 



Y 8 



N 

> N 

u=4 



ang) 



Xq is an oxygen atom or sulfur atom Y anH v a , , 

CrC^cloalky,,^. p)lenylamin0 , phenylaniino which 

* C, W ch,on„, h ydroxy , mc , tay ^ * °" *< 

Phenyl which is substituted by C C .in u 1 ^ ' PhCnyI ° f 

^orphenoxyc.b^ 

or allyloxy. and, when n is 2 ^ ^ « nod ». « ^-Qalkoxy 

wnen n is 2, R 3 ls a of ^ fonnu , a ^ m ^ ^ ^ 



| II 'I T-^hc-. IT 

aVa) (IVb) (IVd) ° 2 4 
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where X 0 is as defined above. Z, is a direct bond, C r C 12 alkylene or phenylene. Z, is 
C 2 -C 12 alkylene or 3-oxapentylene. Z 3 is C 4 -C 8 alkylene or phenylene, and Z 4 is 
C[-C 4 alkoxy or allyloxy. 

Alkyl having up to 20 carbon atoms is, for example, methyl, ethyl, propyl, butyl, t-butyl 
pentyl, hexyl, heptyl, octyl, i-octyl, i-nonyl, decyl, dodecyl or octadecyl. 

R, is preferably straight-chain C r C 4 aJkyl, preferably methyl. 

A preferred meaning of X, is C r C 18 alkyl, in particular C r C 12 alkyl, for example methyl 
or ethyl. 

Alkyl X 3 is preferably methyl or ethyl, in particular methyl. 

Alkyl Y 5 preferably has 1 to 4 carbon atoms and is particularly preferably methyl or ethyl. 
C,-C 4 Alkoxy is, for example, methoxy, cthoxy, propoxy or butoxy. 

C 3 -C 6 Alkyl which is interrupted by 1 or 2 oxygen atoms is, for example, 3-oxabutyl 
3-oxapentyl. 3-oxaheptyl, 3,6-dioxaheptyl or 3,6-dioxaoctyl. 

Unsubstituted or OH-substituted C 3 -C 6 alkyl which may be interrupted by ] or 2 oxygen or 
sulfur atoms can be, for example, 3-thiabutyl, 3-thiapentyl, 3,6-dithiaheptyI, 
3,6-dithiaoctyl, 5-hydroxy-3-oxapentyl, S-hydioxy-S-thiapentyl or4-hydroxybutyl in 
addioon to the radicals indicated in the preceding paragraph. 

Cj-CajAlkenyl is, for example, allyl, 2-methallyI, 3-methylbut-2-enyl, 
3-methylbut-3-enyl, hexenyl, decenyl, undecenyl, heptadecenyl or ole'yl. Preferred 
meanings are allyl, methallyl and oleyl. * 

C5-C I2 Cycloalkyl, which is unsubstitutcd or substituted by C r C 4 alkyl. in particular 
methyl, ,s. for example, cyclopentyl, cyclohexyl, cycloheptyl. cyclooctyl. cyclodecyl 
cyclododecyl or methylcyclohexyl. Unsubstituted or substituted C 5 -C 8 cycloalkyl in 
particular cyclohexyl, is preferred. 

Examples of phenyl which is substituted by preferably J to 3. radicals as defined are c- 
m- or p-chlorophenyl. 2,3-dichlorophenyl. 2,4-dichlorophenyl, 2.5-dichlorophenyl. 
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2,6-dichIorophenyl. 3.4-dichlorophcnyl. 2.4.5-trichIorophenyI, 2.4.6-thchlorophcnyl, o-. 
m- orp-mcthylphcnyl, 2,3-dimcthylphenyl, 2,4-dimcthyiphcnyl, 2,5-dimethylphenyl. 
2,6-dimcthylphcnyl, 3,4-dimethylphenyl. 3.5-dimcthylphenyl, 2-methyl-6-cthylphcnyl > 
2-mcthyl-4-tcn-butylphcnyl. 2-cthyiphcnyl. 2,6-dicthylphenyl, 2,6-diethyI-4-methy|- 
phcnyi, 2,6-diisopropylphenyl, 4-tcrt-butylphenyl, p-nony!phenyl, 2<hloro-6-methyl- 
phcnyl, 3-chIoro-2-methylphcnyl, 3-chloro-4-mcthylphenyl, 4-chloro-2-methylphenyl. 
5-chIoro- 2-methylphenyl. 2.6-dichloro-3-m C ihylphenyl, o-, m- or p-methoxyphenyl, o- or 
p-ethoxyphcnyl, 2,4-dimcthoxyphcnyl, 2,5-dimcthoxyphcnyl, 2,5-diethoxyphcnyl, 

2- mcthoxy-5-methylphcnyl, 4-mcthoxy-2-mcthylphcnyl, 3-chloro-4-mcthoxyphenyl. 

3- chloro-6-mcthoxyphcnyl, 3-chloro-4,6-dimethoxyphenyl, 

4- chloro-2.5-dimcthoxyphcnyl, o-, m- or p-hydroxyphenyl, 2-hydroxy-4-mcthylphcnyl, 
3-hydroxy-4-methylphenyl, o-, m- or p-acetylaminophenyl, o-, m- or p-nitrophcnyl, 
p-(C,-C 12 alkyl)oxycarbonylphenyl and p-phenyloxycarbony]phenyl. 

If Y 3 , Y 4 and Y 6 arc phcnylamino which is substituted on the phenyl radical by, preferably 
1 to 3, radicals as defined, the substituted phenyl radical can have, for example, the 
abovementioned meanings. 

C r C 10 Phenylalkyl is, for example, benzyl or 2-phenylethyl. Benzyl is preferred If the 
phenyl group in these radicals is substituted by, preferably 1 to 3, groups as defined, it can 
adopt the abovementioned meanings. C 7 -C 10 Phenylalkyl which is substituted on the 
phenyl group by CpC^alkyl, preferably C 8 -C 14 alkyl, is one of the preferred meanings. A 
further example which may be mentioned is dodecylbenzyl. 

C2-C 4 Alkanoyl is, for example, acetyl, propanoyl or butanoyl. Acr--y! is preferred. 

C r C 4 Alkoxycarbony! is, for example, methoxycarbonyl, ethoxycarbonyl or 
propoxycarbonyl. Methoxycarbonyl and ethoxycarbonyl are preferred. 

D, ( c i-C 4 alk y l)amino j s , f or example, dimethylamino, diethylamino, dipropylamino or 
dibutylamino. 

C,-C2oAlkylamino, preferably CpCgalkylamino, in particular C 4 -C 8 alkylamino, is, for 
example, burylamino, pcntylamino, hexylamino, heptylamino or octylamino. 

C 3"QCycloalkylamino is, for example, cyclopropylamino, cyclohexylamino or 
cyclooctylamino. 
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Alkylcnc having up to 12 carbon aioms is, for example, methylene, dimethylene. 
oimethylene, butylene, pentamethylene, hcxamethylenc, octamcthylene, decamethylcne or 
dodecamethylene. Alkylene having up to 8 carbon atoms is preferred. A summary is given 
in US 5 155 152. 

Further possible additional additives are compounds of the formulae a and b 
\ / 1 \ / 

c = c (a) , c=c n (b) . 

R^-CO-O CO-R 3 R 2 C0R 3 

in which R, is CpC^lkyU phenyl, mono- or di-CrQalkyl-substituted phenyl. 
C 5 -C7Cycloalkyl or a group of the formula A or B 

R 2 H R ? CO-R3 

C = <\ (A), C = C (B), 

/ CO-R3 / H 

or R x is a group of the formula ca or cb 



(ca). 



\ 


H 




/ 


c 


= C 






-R 4 -0-COO-C 


CO-R3 


\ 


co-r 3 




/ 3 


c 


=c 


/ 




* R 4 *O"0O*O~C 





(cb), 



in which R 2 and R 3 . independently of one another, are CpC^lkyl phenyl, mono- or 
di-C 1 -C 9 alkyl-substituted phenyl or C 5 -C7cycloalkyl, and R4 is C 2 -C 12 alkylene. More 
detailed explanations, examples and preferences are given in EP 224 438. 



Further additives which can be used are triazoles of the formula 
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N — N 



N"X- (CH 2 ) 
H 



m 



N 



N 



or of the formula R- ^^N^^FL 

I 

H 



in which R } is hydrogen, hydroxyl. C r C 6 alkoxy, carboxyl. CVQalkoxycarbonyl, 

mercapto, C,-C 6 alkylihio t -S-CH r COOH or -S-CH 2 -COO-C r C 6 alkyl, X is thio, 

methylene, -COO- or -S-CH 2 -COO-, in each case bonded to the alky] via the ester oxygen 

atom, m is an integer from 1 to 20, n is 1 or 2, R 2 , if monovalent, is hydrogen, hydroxy! or 

mercapto and, if divalent, is a direct bond, imino, Q-Qalkylimino, oxy, thio or 

methylene, R 3 is hydrogen, amino, mercapto or C]-Cj 2 aJkylthio, and, if R 3 is hydrogen, R 4 

is hydrogen, -COOR 5 , in which R 5 is hydrogen, C,-C 8 aUcyl or -CH 2 -COO-C r C 8 alkyl, or 

-S-R 6 , where is hydrogen, C r C 12 alkyl, -CH r COO-C r C 8 alkyl or C r C 12 alkylthio, or 
N — N 

is -NH-X'-NH- (| J] , in which X' is -CO-NH-alkylene-NH-CO-. 

N 
I 

H 

-CO~alkylene-S-alkylene-CO-, each having 1-12 carbon atoms in the alkylene chain, or 

C r C 12 alkylenc, if R 3 is NH 2 , R 4 is C r C 4 alkyl, mercapto, Q-Qalkylthio or 
N N 

-S-alkylene-S- (1^ Jl having 1-12 carbon atoms in the alkylene chain, if R 3 is 
N NH 



I 
H 



mercapto, R4 is substituted or unsubstituted phenyl, and if R 3 is C r C 12 alkylthio, R4 is 
C r C 4 alkyl, C]-C 12 alkylthio or substituted or unsubstituted phenyl. 

Such additives, further embodiments, examples and preferences arc given in 
DE 3 048 659. 

It is also possible to use additive mixtures consisting of a thioether of the formula (VIII) 



X >i 



R-CO-CH-CO-O-Y-CH- 



-S(-Z-S 



(vm) 



in which 

n is the number 0 or 1, 

R is C r C, 8 alkyl, C 5 -C 8 cycloalkyl 1 or unsubstituted or C,-C 4 alkyI-substituted 
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C 6 -C I0 aryl. 
R | is hydrogen or C } -C 4 alkyl, 

X, as a recurring symbol, in each case identical to or different from the others, is 
hydrogen or a group of the formula 

f' 

R-CO-CH-CO-OY-, 

Y. as a recurring symbol, in each case identical to or different from the others, is 
C r C 6 alkyIene or a group of the formula 



OR, 



where the -fCfy-f^ group is bonded to the oxygen atom and in which R 2 is hydrogen 
or a group of the formula 



R-CO-CjH-CO-, 



n can be a number from 1 to 4 and p can be a number from 0 to 3. Z is C,-C 6 alkylene or ; 
group of the formula 



-CH r <j:H-CH ri 
OR, 



and 



b) a stabilizer containing a metal from the group consisting of zinc, calcium and 
magnesium or alternatively zinc combined with at least one of the abovementioncd 
metals. 

Further information in this regard, examples and preferences are given in EP 19 576. 
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It is also possible to use additives of the formula (IX 



(Hat) 




in which 

m is the number 0, 1 or 2, 
n is the number 0, 2 or 3, 
p is the number 1 or 2. 
Hal is -F, -CI, -Br or -I, 

X is -NH 2 , -NHCH 3 and/or -OCH 3 or OC 2 H 5 , 
Y is -CO- or -SO r , and 

is -H, -OH, -NH 2 , C r C, 8 alkyl which is unsubstiruted or substituted, for example, by 
one to three HO- and/or C r C 4 alkoxy or phenoxy groups, phenyl, benzyl or 
phenethyl, or R is furthermore a group of the formula 



R 




(Hal) 



m 



where X, Y, m, n and Ha] are as defined above. Detailed descriptions, examples and 
preferences are given in EP 122 228 and EP 174 412. 

It is also possible to use additive mixtures obtainable by mixing at least one compound of 
the formula (X) 

(ROOC-C^S-hPX. (X) 

in which X is O or S, n is an integer from 1 to 5, and R is straight-chain or branched 
C r C I8 alkyi or substituted or unsubstitutcd cyclohexyl. and at least one additive of the 
Me(II) carboxylate and/or Me(II) phenoxide type, where Me(II) is one or more metals 
from the series consisting of Sr. Ca. Mg and Zn. and where, based on the 
haJogen-containing polymer. 0.01-2 % by weight of the compound of the formula X and 
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0. 1-4 % by weight of the Mc(II) carboxylate and/or Me(Ii) phcnoxide are employed. 
Stabilizer mixtures of this type are described in greater detail in EP 90 770, which also 
contains examples and preferences. 

Suitable dihydropyridines are monomeric and oligomeric compounds, for example as 
described in EP-A-0 362 012, EP-A-0 286 887 and EP-A-0 024 754. 

Examples of suitable antioxidants are: 

L Alkylated monophenols. for example 2,6-di-ten-butyM-methyIphenol, 
2-buryl-4,6-dimeihylphenol, 2.6-di-ten-butyl-4-ethylphenol, 
2,6-di-ten-butyl-4-n-burylphenol, 2,6-di-ten-butyl-4-isobutylphenol, 
2,6-dicyciopentyl-4-methyIphenol > 2-(a-methylcyclohexyl)-4,6-dimethylphcnol, 
2,6-dic*:tadecyM-methyIphenol, 2,4,6-tricyclohexyIphenol, 
2,6-di-ten-butyM-methoxymethylphenol, 2,6-dinony]-4-methylphenol, 
2 % 4-dimethyl-6-(r-methylundec-r-yl)phenol, 

2.4- dimethyl-6-( 1 '-methy Iheptadec- 1 '-yl)phcnoi, 

2,4Kiimethyl-6-(r-methyltridec-r-yl)phenol, octylphenol, nonylphenol and mixtures 
thereof 

2. AUcylthiomethvlphenols. for example 2,4-dioctylthiomcthyl-6-ten-butylphenol, 
2,4^dioctylthiomethyl-6-methylphenol, 2,4-dioctylihiomethyl-6-cthylphenoK 
2,6-didodecylthiomethyl-4-nonyIphenol. 

3. Hydroquinones and alkylated hvdroquinones. for example 
2,6-di-tcn-buryl-4-methoxyphenol, 2 t 5-di-ten-butyl-hydroquinone, 

2.5- di-ten-axnyl-hydroquinone, ^diphenyM-octadecyloxyphenol, 
2,6^-ten-butyl-hydroquinone, 2,5-di-ten-butyM-hyo^oxyariisole, 
3 t 5-<ii-ten-butyl-4.hydroxyanisole, S^-di-tert-butyl-^hydroxyphenyl stearate, 
bis(3 t 5<Ii-tcn*butyI-4-hydroxyphenyl)adipate. 

4. Hvdroxvl ated diphenvl thioethers . for example 

2,2 > -miobis(6-ten-butyM-methylphenoI), 2,2 > -thiobis(4-octylphcnoI), 

M'-thiobis(6-ten-butyl-3-mem^^ 

4 t 4^miobis(3,6-di-sec^^^ 

5. Alkylidenebisphenols, for example 2,2 , -meihylcne.bis(6-ten-butyl-4.methylphcnol). 
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2 t 2 > -methyIene-bis(6-ien-buiyl-4-ethylphenol). 

2,2 T «mcthylene-bis[4-methyl-6-(a-meihyIcyciohexyl)phcnoI], 

2,2'-methylene-bis(4-methy]-6<yclohexy)phenoI) t 

2,2'-methy)ene-bis(6-nonyl-4-methyiphenol). 2 t 2 , -mcthylcnc-bis(4,6-di-ten-buty!phenol), 

2 % 2 , -ethyIidene-bis(4,6-di-ten-butyiphenoI). 

2,2 , -ethylidene-bis(6-ten-buty!-4-isobutyIphenol), 

2,2 , -mcthylcne-bis[6-(a-meihylbenzyl)-4-nonylphcnoi], 

2»2 , -mcihylcne-bis(6"(a,a-dimethylbenzyI)-4-nonyIphcnol], 

4,4 , -methyIene-bis(2,6-dj-tert-burylphenol), 

4,4^methylene-bis(6-ten-butyl-2-methylphenoi), 

1 J-bisCS-tert-butyl^-hydroxy^-methylphenyObutane, 

2 t 6-bis(3-tcn-butyl-5-mcthyl-2-hydroxybenzyl)-4-mcthyIphcnoI, 

l,l,3-tris(5-tcn-buty]-4-hydroxy-2-methylphenyl)butanc, 

1 ,l-bis(5-tert-butyl-4-hydroxy-2-methylpheny])0-n-^^ 

ethylene glycol bisP^bisO^en-butyM'-hydroxyphenyl) butyrate], 

bis(3-tert-buryl-4-hydroxy-5-methylphenyl)dicyclopentadiene, 

bis^^T-ten-butyl^'-hydroxy-S'-methylben 

tcrephthalate, 1 , 1 -bis(3,5-<iimeihyl-2-hydroxyphenyl)butane, 

2 > 2-bis(3,5-di-ten-butyN4-hydroxyphenyI)propane, 2,2-bis(4-hydroxyphenyI)propane, 

2,2-bis(5-tert-butyM-hydxoxy-2-methy^ 

l f l^^lctra(5-ten-butyl-4-hydroxy-2-methylphcnyl)pentane. 

6. CK N- and S-benzyl compounds , for example 

S.S^rS'-tctra-lert-butyM^'-dihydroxydibenzyl ether, octadecyl 

^hydroxy-S^-dimethylbcnzylmercaptoacetate, 

tris(3^"di-tert-butyl-4«hydroxybenzyl)amLne, 

bis(4-tcrt-butyl-3-hydroxy-2,6-dimethylbenzyl)dithiotcrcphthalate, 

bis(3,5-<Ii-tert-butyl-4-hydroxybenzyl) sulfide, isooctyl 

3,5Kii-ten-butyl-4-hydroxybenzylmercaptoacetatc. 

1, Hydroxvbenzvlated malonates . for example dioctadecyl 
2,2-bis(3,5Kli-ten-butyI-2-hydroxybenzyl)malonate t dioctadecyl 
2-(3«tert-butyl-4-hydi™y-5-methylbenzyl)m 
2 t 2-bis(3 f 5-di-ten-butyl-4-hydroxybenzyl)malonate, 

di[4-(l t l,3.3-tetramethylbutyl)phenyl) 2,2-bis(3,5-di-ten-butyl-4-hydroxybenzyl)- 
malonatc. 
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8. Hvdroxybcnzvl aromatic comp ounds for example 

1 ^^-^(S.S-aj-ien-butyl^-hyclroxybenzyO^^^-crirnethylbcnzene. 1 .4-bis(3.5-di- 

ten-butyl-4-hydxoxybenzyl)-2J.5.6-tetramethylr>:nzene > 2,4,6-tris(3,5-di-tcn- 
butyl-4-hydroxybenzyl)phenol. 

9. Triazinc compounds , for example 

2.4-biscx:rylmercapt(>^(3^-di-ten-butyl-4-hydtoxyani'ino)-l,:).5-triazine. 
2-octyImercaptcM,6-bis(3^-<li-ten-buryl^-hydJoxyaniUi.o)-l.:\5-tria2ine, 
2K>crylmercaptc>-4 ( 6-bis(3^-di-ten-butyl-4-hydroxyphenoxy)- 1,3.5-triazine. 2.4,6- 
tris(3,5-<ii-ten-butyl-4-hydroxyphcnoxy)- 1 J2,3-triazine. 1 ,3.5-tris(3,5-di-tert-butyl- 

4- hydroxybenzyl) isocyanuratc. U.5-tris(4-ten-butyl-3-hydroxy-2,6-dimeihylbenzyl) 
isocyajiurate, 2,4.6-tris(3^-di-ten-butyl-4-hydroxyphenylethyl)- 1 ,3 ,5-triazine, 

1 3^-tri$(3,5-di-tcn-butyl-4-hydroxyphenylpropionyl)hexahydro- 1 ,3,5-triazine, 
1.3,5-tris(3.5-dicydohexyl-4-hydroxybcnzyI) isocyanurate. 

10. Phosphonates, phosphites and phosnhnnitr.t for example dimethyl 2,5-di-tert-butyl-4- 
hydroxybenzylphosphonatc. diethyl 3,5^Ii-tcn-butyl-4-hydroxybcnzylphosphonate. 
dioctadccyl 3^-di-tcn-butyl-4-hydroxybenzylphosphonate. dioctadccyl 

5- tcn-butyl-4-hydroxy-3-methylbcnzylphosphonatc, the calcium salt of monocthyl 
3^-<ii-tert-butyl-4-hydroxybenzyI phosphonate. triphenyl phosphite, diphenyl alkyl 
phosphites, phenyl dialkyl phosphites, tiis(nonylphenyl) phosphite, trilauryl phosphite, 
trioctadecyl phosphite, distearyl pentaerythrityl diphosphite, tris(2,4-di-teTt-butylphenyl) 
phosphite, diisodecyl pentaerythrityl diphosphite, bis(2,4-di-tert-butylphenyl) 
pentaerythrityl diphosphite. bis(2,6^-tert-buryl-4-methylphenyl) pentaerythrityl 
diphosphite, bisisodecyloxy pentaerythrityl diphcsphiie, 
bis(2,4-di-ten-butyl-6-methylphenyl) pentaerythrityl diphosphite, 
bis(2,4,6-tri-ten-butylphenyl) pentaerythrityl diphosphite, tristearyl sorbitol triphosphite. 
tetrakis(2,4-di-tert-butylphenyIM,4'-biphenylene diphosphonite, 6-isooctyloxy-2,4,8,10- 
tetra-ten-butyl-12HKUbenz(d,g]-l,3,2-<lioxaphosphc)cine.6^fluoro-2,4.8,10- 
buryl-12-memyldibenz(d,g]-l,3,2-dioxaphosphodne,bis(2,4-di-ten-butyl-6-m^ 
methyl phosphite. bis(2,4-di-ten-butyl-6-methyIphenyI) ethyl phosphite 

11. Acylaminophenols , for example 4-hydroxylauranilide. 4-hydroxystcaranilide, octyl 
N-(3^-di-ten-butyl-4-hydroxyphenyI)carbamatc. 

12. Esters of H3,SHli- ten - bm yl-4-hvdroxvDhcnvl)propionic acid with monohydric or 
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polyhydric alcohols, for example with methanol, ethanol, octanol, octadecanol, 
1,6-hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, 
thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaeryihrito), 
tris(hydroxyethyl) isocyanurate, N,N'-bis(hydroxyethyl)oxalarnide, 3-ihiaundccanoI. 

3- thiapentadecanol, trimethylhexanediol, trimethylolpropane, 

4- hydroxymethyl- 1 -phospha-2,6,7-trioxabicyclch[2.2.2]-octane. 

13. Esters of 8-(5-tert- butvl>4-hvdroxv-3-mcthylphenvl)propionic acid with monohydric 
or polyhydric alcohols, for example with methanol, ethanol, octanol, octadecanol, 
1,6-hexanediol, 1,9-nonanediol. ethylene glycol, 1,2-propanediol, neopentyl glycol, 
thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol, 
tris(hydroxyethyl) isocyanurate, N.N'-bis(hydroxyemyl)oxalamidc 3-thiaundecanoi, 

3- thiapentadecanol, trimethylhexanediol, trimethylolpropane:, 

4- hydroxymemyl-l-phospha-2,6,7-trioxabicyclo-[2.2.2]-octane. 

14. Esters of B-(3,5-<iicYclohexvl-4-hvdroxvphenYl)propionic acid with monohydric or 
polyhydric alcohols, for example with methanol, ethanol, octanol, octadecanol, 
1,6-hexanediol, 1,9-nonanediol, ethylene glycol, 1 ^-propanediol, neopentyl glycol, 
thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol, 
tris(hydroxycthyl) isocyanurate. N.N *-bis(hydroxyethyI)oxalarnide, 3-thiaundecanol, 

3- thiapentadecanol, trimethylhexanediol, trimethylolpropane, 

4- hydroxymethyl- 1 -phospha-2,6,7-trioxabicyclo-[2.2.2]-octane. 

15. Esters of 3,5Kli-ten-butvl-4-hv dr6xyphcnvlaceric acid with monohydric or polyhydric 
alcohols, for example with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol, 
1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, 
diethylene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate, 
N,N'-bis(hydroxycthyl)oxalamide, 3-thiaundecanol, 3-thiapentadecanol, 
trimethylhexanediol. trimethylolpropane, 
4-hydroxymethyl-l-p 4 )ospha-2,6,7-tripxabicyclo-[2.2.2]-octane. 

16. Amides of B-(3.5-di- ten-butvl-4-hydroxvphenyl)propionic acid , for example 
N,N'-bis(3,5Kii-ten-butyl-4^^ 

N^^bisCS.S-di-ten-butyl^-hydroxyphenylpropionyOtrimethylencdiaminc, 
N,N'-bis(3,5-di-ten-butyl-4-hydroxyphenylpropionyl)hydra2ine. 

17. Esters of thiodiacetic acid and thiodipropionic acid 
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Preference is given to antioxidants from groups 5, 10 and 14, in particular 
2,2-bis(4-hydroxyphenyl)propane, esters of 3.5-di-ten-butyl-4-hydroxyphenylpropionic 
acid with octadecanol or pcntaerythritol, or tris(2,4-di-ten-butylphenyl) phosphite. 

If desired, a mixture of antioxidants of different structures can also be employed. 

The antioxidants can be used in an amount of, for example, 0.01 to 10 pans by weight, 
preferably from 0.1 to 10 parts by weight, in particular from 0.1 to 5 pans by weight, 
based on 100 pans by weight of polymer 

Examples of suitable UV absorbers and light stabilizers are: 

1 . 2-(2 '-Hvdrox yphen v nbenzotriazoles . for example 2-(2 , -hydroxy-5'- 
methylphenyObenzotriazole, 2-(3 ' ,5 •-di-ten-butyl-2 , -hydroxyphenyl)benzotriazole, 
2-(5'-ten-butyl-2 , -hydroxyphenyl)benzotriazole, 2-(2'-hydroxy-5'- 
(1,1 ,3,3-tetramcthylbutyl)phenyl)benzotriazoIe. 2-(3\5 *-di-ten- 
buryl-2*-hyatoxyphenyl>5<hlorobenzotriazole, 2-(3'-tert-butyl- 2 , -hydroxy-5'- 
methylphenyl)-5-chlorobenzotriazoIe. 2-(3 , -sec-butyl-5*-ten-butyl-2 , -hydroxy- 
phenyDbenzotriazole, 2-(2'-hydroxy-4 , -octoxyphenyl)benzotriazole, 2-(3',5 , -di-tert- 
amyl-2'-hydroxyphenyl)benzotriazole, 2-(3',5 , -bis(a,a-dimcthylbenzyl)-2*- 
hydroxyphenyl)benzotriazole, mixture of 2-(3'-te^-butyl-2•-hydroxy-5•- 
(2^tyloxycarbonylethyI)phenyl)-5<hlorobcnzotriazole,2-(3 , -ten-butyl-5'- 

[2-(2^thylhexyloxy)carl)onylethylJ-2^hydroxyphenyl>5<hlorobenzotriazole, 
2-(3Vtm-butyl-2^hydroxy-5-(2-metooxycart^ 

2-(3 , -tm-butyl-2^hydroxy-5'-(2-methoxycarbonylethyl)phenyl)benzotriazole, 
2-(3 , -tm-butyl-2^hydroxy-5-(2^tyloxycarbonylethyl)phenyl)benzotriazole, 
2-(3^ten-buryl-5^[2-(2-ethylhexyroxy)carbonylemyl]-2^hyciroxyphenyl)benzo 
2-(3•Kl^x^ecyl-2^hy(l^oxy-5•-methylp'henyl)benzotriazole, and 2-(3 , -ten-butyl-2 , -hydroxy- 
5 , -(2-isooctyloxycarbonylethyl)phenylbenzotriazole, 2,2 , -methylenebis[4-( 1 , 1 ,3,3- 
tetramethylbutyl)-6-benzotriazol-2-yl phenol]; transesterification product of 2-[3 , -ten- 
buryl-5 , -(2-methoxycarbonylethyl)-2 , -hydroxyphenyl)benzotriazole with polyethylene 
glycol 300; [R-O^OVCOCKCH^},- where R = S'-ten-butyM'-hydroxy-S'^H- 
benzotriazol-2-yl phenyl. 



2. 2-Hvdroxvbenzophcnonfts for example the 4-hydroxy, 4-rnethoxy, 4-octoxy, 
4-decyloxy, 4-dodecyloxy. 4-benzyloxy, 4,2 , ,4'-trihydroxy and 
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2'-hydroxy-4,4*-dimethoxy derivatives. 

3. Esters of unsubstituted or substituted benzoic acids , for example 4-ten-butyl-phenyl 
salicylate, phenyl salicylate, octylphenyl salicylate, dibenzoylresorcinol. 
bis(4-tert-butylbenzoyl)resorcinol, benzoylresorcinol, 2,4-di-ten-butylphenyI 
3,5-di-ten-butyl-4-hydroxybenzoate. hexadecyl 3,5-d-tert-buryl^hydroxybenzoatc, 
octadecyl 3,5-<li-tcn-butyl-4-hydroxybenzoate. 2-mcthyl-4,6-di-ten-butylphenyI 
3,5-dj-ten-butyl-4-hydroxybenzoate. 

4. Acrylates . for example ethyl and isooctyl a<yano-p,fl-<iiphenylacrylatc, methyl 
a-carbomethoxycinnamate, methyl and butyl a-cyano-P-methyI-p-methoxycbn»amate, 
methyl a-carbomethoxy-p-methoxycinnamate and 
N-(P-carbomeihoxy-P-cyanovinyl)-2-methylindoline. 

5. Nickel compounds , for example nickel complexes of 

2 > 2 , -thiobis[4-(l,l,3,3-tetramethyIbutyl)phcnol), such as the 1:1 and 1:2 complexes, if 
desired with additional ligands, such as n-butylamine, triethanolaminc or 
N-cyclohexyldiethanolamine, nickel dibutyldithiocarbamate, nickel salts of monoalkyl 
esters, such as the methyl or ethyl esters, of 4-hydroxy-3^-di-tert-butylbenzylphosphonic 
acid, nickel complexes of ketoximcs, such as of 2-hydroxy-4-methylphenyl undecyl 
ketoximc, and nickel complexes of l-phenyl^lauroyl-S-hydroxypyrazole, if desired with 
additional ligands. 

6. Stericallv hindered amines , for example bis(2,2,6 f 6'tetramethylpiperidyl) sebacatc, 
bis(2 t 2,6,6-tcrxamcthylpiperidyl) succinate, bisCl^^^^pentamethylpiperidyl) sebacate, 
bis( 1 ,2,2,6,6-pentameihylpiperidyl) n-burylO^KL'-ten-butyl^hydroxybenzylmalonate, 
the product of the condensation of l-hydroxycthyl-2,2,6,6-tetramethyl- 
4-hydroxypiperidine and succinic acid, the product of the condensation of 

N ,N f -bis(2 t 2,6,6-tctramethyl-4-piperidyl )hexamethy lencdiamine and 
4-tert-octylamino-2,6Kiichloro-l,3^-s-rjiazine, tris(2,2,6,6- tctramethyl-4-piperidyl) 
nitrilotriacetate, tctralds(2^,6,6-terj^mcthyl-4-pipcridyl) 1,2,3,4-butanetetraoate, 
1 , r-( 1 ^-ethanediyl)bis(3,3,5^-tetramethy lpiperazinone), 4-bcnzoyl- 
2,2,6,6-tctramethylpiperidine, 4-stcaryloxy-2,2,6,6-tetramethyIpiperidine, bis( 1,2,2,6,6- 
pentamethylpiperidyl) 2-n-butyl-2-(2-hydroxy-3,5-di-ten-butyIbenzyl)malonatc, 
3-n^tyI-7,7,9,9-ten™ethyl-l,3,8-tm bis(l-ocryloxy- 
2.2,6,6-tetramethyIpiperidyl) sebacate, bis( 1 -octyloxy-2,2,6,6-ter>amethylpiperidyl) 
succinate, the product of the condensation of N,N*-bis(2,2,6,6-teramethyl- 
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4-piperidyI)hexamethylene diamine and 4-morpholino-2,6-dichloro-l,3,5-triazine, the 
product of the condensation of 2-chIoro-4 t 6-di(4-n-butylamino-2,2,6,6-tetrameihyI- 
piperidyl)l,3,5-triazine and l,2-bis(3-aminopropylamino)ethane, the product of the 
condensation of 2-chloro-4^di(4-n-butyIamino-l > 2 > 2,6,6-pentamethyIpiperidyl)- 

1.3.5- triazine and l,2-bis(3-aminopropylamino)ethane, S-aceryl-S-dodecyl^J^-tetra- 
methyl- 1 3,8-triazaspiro[4.5]decane-2,4-dione, 3-dodecyl- 1 -(2,2,6,6- tetramethy 1-4- 
pipcridyl)pyrrolidine-2,5-<iione, 3-dodecyl- 1 -( 1 ,2,2,6,6-pentamethyl- 
4-pipcridyl)pyrrolidine-2,5-dionc and Chimassorb 966. 

7. Oxalamides , for example 4,4 , -dioctyloxyoxanilide, 

2,2 , -dioctyloxy-5,5 , -di-ten-butyloxanilide, 2,2 , -didodecyloxy-5^ , -di-ien-buryloxanilide t 
2-ethoxy-2 , -ethylcxanilide, N,N'-bis(3-dimethy!aminopropyl)oxalamide, 
2-ethoxy-5-ten-butyl-2'-ethyloxanilide and mixtures thereof with 
2-ethoxy-2'-ethyl-5,4*Kii-ten-butyloxanilide, and mixtures of o- and p-methoxy- and of 
o- and p-ethoxy-disubstituted oxanilides. 

8. 2-(2-HvdroxvphenvIH3.5-triazines . for example 

2.4.6- ms(2-hydroxy-4-ocryloxyphenyl)- 1 ,3,5-triazine, 
2-(2-hydroxy-4-rctyloxyphenylH,6-bis(2^^ 
2-(2,4-dihydroxyphenyl)-4,6-bis(2,4-dimethylphenyl)- 1 ,3,5-triazine, 
2,4-bis(2-hydxoxy-4-propyloxyphenyl)-6-^ 

2-(2-hydroxy-4-octyloxyphenyl)-4 t 6-bis(4-methylphcnyl)- 1 ,3,5-triazine, 

2-(2-hyo^xy-4Klodecyloxyphenyl)-4 f 6-bis(2 t 4-^methylphenyl)- 1 ,3,5-triazine, 

2-[2-hyckoxy^(2-hydroxy-3-butoxypro^ 

triazine, 2-(2-hydroxy-4-(2-hydroxy-3-octyloxypropoxy)phenyl]- 

4,6-bis(2,4-dirnethylphenyl)- 1 ,3,5-triazine. 

Examples of suitable peroxide scavengers are: esters of P-thiodipropionic acid, for 
example the lauryl, stearyl, myristyl or cridecyl esters, mercaptobenzimidazole, the zinc 
salt of 2-mercaptobenzimidazole, zinc dibutyldithiocarbamate, dioctadecyl disulfide, 
pentaerythritol tetrakis(P-dodecylmercapto)propionate and ethylene glycol 
bismercaptoacetate. 

Examples of suitable lubricants are: 

montan wax, fatty acid esters, PE waxes, polyol partial esters, partially hydrolysed PE 
waxes, complex esters, chlorinated paraffins, glycerol esters, alkaline earth metal soaps or 
fatty ketones, as described in DE 4 204 887. Suitable lubricants are also described in 
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"Taschenbuch der Kunstsioff-Additive" [Handbook of PLastics additives], edited by 
R. Gachter and H. Miiller, Hanser Verlag, 3rd Edition, 1990. pages 443-503. Further 
lubricant variants, in particular combinations, are given in EP 0 062 8 1 3 and 
EP 0 336 239. 

Examples of suitable polyols are: 

pentaerythritol, dipentaerythritol, tripentaerythritol, trimethylolethane, 
bistrimethylolethane, trimethylolpropane, bistrimethylolpropane, sorbitol, mannitol, 
xylitol, lactose, maltitol, malbitol, lactitol, palatinitol, isomalritol, isomaltol, leucrose, 
dihydroleucrose, glycopyranosyl-sorbitol, glucopyranosyl-mannitol, lycasine, 
tris(hydroxyethyl) isocyanurate, tris(dihydroxypropyl) isocyanurate, inositols, 
letramethylolcyclohexanol, tctramethylolcyclopentanol, tetramethylolcyclopyTanol, 
glycerol, diglycerol, polyglycerol, thiodiglycol, thiodiglycerol, 
bishydroxyethyltartaramide, hexakishydroxyethylmelamine, 
bistrihydroxymethyloxalamide, tristrihydroxymethylcitrarnide and a,&- and 
r-cyclodextrins. 

The polyols can be used in an amount of, for example, from 0.01 to 20 parts by weight, 
preferably from 0.1 to 20 pans by weight, in particular from 0.1 to 10 parts by weight, 
based on 100 parts by weight of polymer. 

Suitable compounds from the series consisting of the hydrotalcites, zeolites, dawsonites, 
magadiites, kenyaites orkanemites are both naturally occurring minerals and synthetic 
compounds. 

Compounds from the series consisting of the hydrotalcites can be described by the general 
formula (XIII), 

M 2 V X -M 3 \ *(OH) 2 -(A n ) X/ • mH 2 0 (xm) 

where 

M 2+ =Mg,Ca,Sr,Zn, and/or Sn, 

M 3+ =A1, BorBi, 

A n is an anion having the valency n, 

n is a number from 1 to 4, 

x is a number from 0 to 0.5, 
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m is a number from 0 to 20. 



A" is preferably OH\ Cl\ Br, I\ C10 4 \ HC0 3 \ CH 3 COO\ C 6 H 5 COO\ C0 3 2 " S0 4 2 - 

oo- 

0O\ (CHOHCOO) 2 2 -, (CHOH) 4 CH 2 OHCOO\ CWCOO)^-, (CH 2 COO) 2 2 \ 
CH 3 CHOHCOO\ Si0 3 2 \.Si0 4 4 \ Fe(CN) 6 3 \ Fe(CN) 6 4 ", HP0 3 2 ' or HP0 4 2 " ; 

Further examples are given in DE 4 106 403. 

Other hydrotalcites which can preferably be used are compounds having the general 
formula (XEIIa) 



M 2+ Al 2 (OH) 2x ^^(A") 2 .mH 2 0 (Xffla) 
where M 2+ is at least one metal from the series consisting of Mg and Zn, preferably Mg, 



A n is an anion, for example from the series consisting of CO3 2 -, V COO J , OH' and S 2 \ 
where n is the valency of the anion, m is a positive number, preferably from 0.5 to 15, and 
x and z are positive numbers, x preferably being from 2 to 6 and z preferably being less 



than 2. 



Preference is given to compounds from the series consisting of the hydrotalcites of the 
general formula (XIII), 

M 2+ ,. x *M\ °(OH) 2 -(A"-) x * mH 2 0 

where M 2+ is Mg or a solid solution of Mg and Zn, A"" is C0 3 2 \ x is a number from 0 to 
0.5, and m is a number from 0 \o 20. 

Very particular preference is given to hydrotalcites of the formulae 
Al 2 0 3 -6MgOC0 2 12H 2 0, 
Mg4 5 AI 2 (OH) 13 -C0 3 -3.5H 2 0. 
4MgOAl 2 0 3 C0 2 -9H 2 0, 
4MgOAl 2 0 3 C0 2 -6H 2 0, 
ZnO 3MgO Al 2 0 3 C0 2 -8-9H 2 0 or 
ZnO 3MgO Al 2 0 3 C0 2 -5-6H 2 0 . 
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Zeolites can be described by the general formula (XIV) 

M x/n ((A10 2 ) x (Si0 2 ) y ]wH 2 0 (XIV) 

where n is the charge of the cation M, 

M is an element from the first or second main group, or zinc, 

y:x is a number between 0.8 and infinity, preferably between 0.8 and 10.5, and 

w is a number between 0 and 300. 

Furthermore, zeolites which can be used arc disclosed in "Atlas of Zeolite Structure 
Types", W.M. Meier and D.H. Olson, Buttenvorths, 3rd Edition, 1992. 

Zeolites in a broader sense also include aluminium phosphates having a zeolite structure. 

The preferred zeolites which are known per se have an average effective pore diameter of 
3-5 A and can be prepared by known methods. Particular preference is given to zeolites of 
type NaA which have an average effective pore diameter of 4 A, and are therefore known 
as zeolites 4A. 

Particular preference is given to crystalline sodium aluminosilicates whose particle size is 
at least predominantly in the range from 1-10 u.m. 

In a preferred embodiment, sodium aluminosilicates having rounded corners and edges 
can also be used. 

Preference is given to compounds of the formulae 

Nai 2 AI 12 Si 12 0 48 • 27 H 2 0 [zeolite A], 

Na^Al 6 Si 6 024 • 2 NaX • 7.5 H 2 0, X= OH, halogen, C10 4 [sodalite] 

Na 6 AI 6 Si 30 O 72 -24 H 2 0, 

NagAlgSi^C^ - 24 H 2 0, 

Na^Al^Si^Ogo- 16H 2 0, 

Na 16 AI, 6 Si 32 0 96 . 16H 2 0, 

Na 56 Al 56 Si n6 0 3 g4 ' 250 H 2 0, [zeolite Y] 

Na 86 Alg 6 Si 1 o 6 03 84 - 264 H 2 0 [zeolite X] 
or the zeolites which can be prepared by replacement of all or some of the sodium atoms 
by lithium, potassium, magnesium, calcium, strontium or zinc atoms, such as 
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(Na.K) 10 Al l0 Si :2 O M • 20 H ; 0 . 
Ca 4 5 Na 3 [(A10 2 ) i: (Si0 2 ) 12 ) ■ 30 H 2 0 
K 9 Na 3 |(A10 2 ) 12 (Si0 2 ) 12 l • 27 H 2 0. 

Suitable dawsonitcs or general aJumo salt compounds, for example of the formula (XV) 
((Mt 2 O) m (AI 2 0 3 ) n Z o -pH 2 0), in which Mt is H. Na, K, Li. Mg 1/2 , Ca 1/2 . Sr l/2 or Zn 1/2 ; Z 
is C0 2 , S0 2 . (Cl 2 0 7 ) 1/2 . B 4 0 6 . S 2 0 2 (thiosulfate) or C 2 0 2 (oxalate); m is a number from 1 
to 3; n is a number from 1 to 4; o is a number from 2 to 4; and p is a number from 0 to 30; 
can be naturally occurring minerals or synthetic compounds. The metals can have been 
partially replaced by one another. Said dawsonites are crystalline, partially crystalline or 
amorphous or can be in the form of a dried gel. The dawsonites can also exist in rarer 
crystalline modifications. A process for the preparation of such compounds is given in 
EP 0 394 670. Examples of naturally occurring alumo salt compounds are indigirite. 
tunisite, alumohydrocalcite. para-alumohydrocalcite, strontiodresscrite and 
hydrostrontiodresserite. Fuither examples of alumo salt compounds are potassium 
alumocarbonate {(K 2 0)(Al 2 0 3 )-(C0 2 ) r 2H 2 0), sodium alumothiosulfate 
{(NajOMAljOjMSjO^^fyO), potassium alumosulfne {(K 2 0)(A1 2 0 3 )(S0 2 ) 2 -2H 2 0}, 
calcium alumooxalate ( (CzO) (M 2 0 3 ) (C 2 02) 2 -5H 2 0), magnesium alumotetraborate 
{(MgOXAl^XB^-SHzO). {((Mg 02 Na <) . 6 ] 2 O) (AI 2 O 3 ) (CO 2 ) 2 -4.1H 2 0). 
{(rMgo.2Nao. 6 ] 2 0) (Al 2 0 3 ) (C0 2 ) r 4,3H 2 0) and 
{ (Pvlgo jH^.ihOyiAl&yiCajirASHp ) . 

A suitable compound is a magadiite of the formula Na^^O^n H 2 0 or 
Na 2 Si 8 O ir n H 2 0, in which n is a number from 0 to 30. 

A suitable compound is a kenyaite of the formula Na 2 Si 22 0 45 -n H 2 0. in which is a number 
from 0 to 30. 

A suitable compound is a kanemite of the formula Na 2 Si 2 0 5 n H 2 0. NaHSi 2 0 5 n H 2 0 or 
Na 2 Si 4 09-n H 2 O t in which n is a number from 0 to 30. 

The magadiites, kenyaites and kanemites which can be used can be naturally occurring 
minerals or synthetic compounds. A process for the preparation of such compounds is 
given, for example, in EP 0 472 144. EP 0 615 955. EP 0 615 956. EP 0 627 383 and 
DE41 07 955. 

The mixed alumo salt compounds can be obtained by processes known per sc by cation 
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exchange processes known per se, preferably from the alkali metal/alumo salt compounds 
or by combination precipitation (see, for example, US 5 194 458). 

Preference is given to alumo salt compounds of the formula (XV) in which Mt is Na or K; 
Z is C0 2 , SO or (CI 2 0 7 ) I/2 ; m is 1-3; n is 1-4; o is 2-4 and p is 0-20. Z is particularly 
preferably C0 2 . 

Preference is furthermore given to compounds which can be represented by the following 
formulae: 

Mt 2 OAI 2 O r (C0 2 ) 2 • pH 2 0 (XVa) 
(Mt 2 0) 2 -(Al 2 0 3 ) r (C0 2 ) 2 - pH 2 0 (XVb) 
Mt 2 0 (Al 2 0 3 ) r (C0 2 ) 2 • pH 2 0 (XVc) 

in which Mt is a metal, such as Na, K, Mg 1/2 , Ca 1/2 , Sr 1/2 or Zn I/2 and p is a number from 
0tol2. 

Preference is furthermore given to a magadiitc of the formula Na 2 Si 14 0 29 -6 H 2 0 and a 
kenyaite of the formula Na 2 Si 22 0 45 -7 H 2 0. 

Compounds from the series consisting of the hydrotalcites, zeolites, dawsonites, 
magadiites, kenyaites and kanemites can be used in an amount of, for example, from 0.01 
to 30 parts by weight, preferably from 0.1 to 20 pans by weight, in particular from 0.1 to 
10 parts by weight, particularly preferably from 0.1 to 5 parts by weight, based on 100 
parts by weight of polymer. 

Preference is given to a composition comprising 

(a) PVC, 

(b) a polyoxyalkylene of the formula X 

RrO-[CH(R 3 ).CT^ (I)f wherc 

Rj is H, C r C 24 alkyl, C 2 -C 24 alkenyl, CH 2 =CH-C(0) or CH 2 =CCH 3 -C(0), 
R 2 is CpC^alkyl, C r C 24 alkenyl, CH-COOH or N(C r C 8 alkyl) 3 HaI, 
R 3 isHorCH 3 , 
Hal is CI, Br or I, 

n is a number greater than or equal to 2, 

p is a number from 1 to 6, and 

q and r, independently of one another, arc 0 or 1; and 
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(c) less than 10 pans by weight, per 100 parts of PVC, of an inorganic salt of the formula 
(M z+ a A (az/b) b ), where 

M is a z-valent alkali metal cation, aJkaline earth metal cation or zinc cation, 
a and b, independently of one another, are a number from 1 to 6, and 
A is an anion of an inorganic protic acid or of an organic oxo acid of sulfur, 
where the composition contains no ammonium perchlorate. 

Particular preference is given to a composition in which component (a) is flexible PVC. 

Particular preference is also given to the composition in which component (b) is a 
polyethylene glycol lauryl ester. 

Preference is furthermore given to a composition which additionally comprises an 
inorganic or organic zinc, barium, lead, cadmium, aluminium, calcium, magnesium or 
rare-earth compound or a mixture of at least two of these compounds. 

Preference is furthermore given to a composition which additionally comprises a tin 
compound. 

Preference is furthermore given to a compound which additionally comprises a phenolic 
antioxidant, in particular from 0. 1 to 5.0 parts per 100 pans of polymer. 

Preference is furthermore given to a composition which additionally comprises a 
1,3-diketone and/or a barium, magnesium, calcium, aluminium or zinc salt thereof or a 
1,3-keto ester. 

Preference is furthermore given to a composition which additionally comprises an 
epoxide. 

Preference is furthermore given to a composition which additionally comprises a 
monomeric, oligomeric or polymeric dihydropyridine. 

Preference is furthermore given to a composition which additionally comprises a 
phosphite, a polyol, a hydrotalcite, a zeolite, a dawsonite, a magadiite, a kenyaite or a 
kanemite. 

Particular preference is given to a composition which additionally comprises an inorganic 
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or organic zinc, barium, cadmium, aluminium, calcium, magnesium or rare -earth 
compound or a mixture of at least two of these compounds, a 1,3-diketone and/or a 
barium, magnesium, calcium, aluminium or zinc salt thereof, or a 1,3-keto ester and a 
monomeric, oligomeric or polymeric dihydropyridine. 

Particular preference is given to a composition which additionally comprises an inorganic 
or organic zinc, barium, cadmium, aluminium, calcium, magnesium or rare-earth 
compound or a mixture of at least two of these compounds, a 1 ,3-diketonc and/or a 
barium, magnesium, calcium, aluminium or zinc salt thereof, or a 1,3-keto ester, a 
monomeric, oligomeric or polymeric dihydropyridine and a tin compound. 

Particular preference is given to a composition which additionally comprises an inorganic 
or organic zinc, barium, cadmium, aluminium, calcium, magnesium or rare-earth 
compound or a mixture of at least two of these compunds, a 1 ,3-dilcetone and/or a barium, 
magnesium, calcium, aluminium or zinc salt thereof, or a 1,3-keto ester and a polyol, a 
hydrotalcite, a zeolite, a dawsonite, a magadiite, a kenyaite or a kanemite. 

All the combinations may additionally comprise a lubricant. 

The present invention furthermore relates to an additive mixture comprising a 
polyoxyalkylcne of the formula 

R 1 -O-[CH(R3).CH r 0.] n -[CH 2 -[CH(OH)I p -CH 2 -OV[C(O)] r -R 2 (I), where 
Rj is H, Ci-C^alkyl, CVC^alkenyl, CH^CH-QO) or CH 2 =CCH 3 -C(0), 
R 2 is CpC^alkyl, C^-C^alkenyl, CH-COOH or NCCj-Qalkyl^Hal, 
R 3 isHorCH 3 , 
Hal is CI, Br or I, 

n is a number greater than or equal to 2, 

p is a number from 1 to 6, 

q and r, independendy of one another, are 0 or 1; 

an inorganic salt of the formula {M z+ 0 A (az/b) "b}, where 

M is a z-valent alkali metal canon, alkaline earth metal canon or zinc cation, 

a and b, independendy of one another, arc a number from 1 to 6, and 

A is an anion of an inorganic protic acid or of an organic oxo acid of sulfur, 

where the composition contains no ammonium perchlorate. The abovementioned 

preferences apply to the individual mixture constituents, and the additive mixture can 

likewise comprise the other constituents described above. 
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The present invention furthermore relates to the use of a polyoxyalkylene of the formula 
R r O-[CH(R3)-CH r O-J n -[CH r [CH(OH)) p -CH r O] q -!C(0)] r -R 2 (I), where 

R, is H. C,-C 24 alkyl, CVQ^alkenyl. CH 2 =CH-QO) or CH 2 =CCH 3 -C(0), 

R 2 is Cj-C^alkyl, C 2 -C 24 aJkenyl, CH-COOH or N(C r C g aJkyl) 3 Hal, 

R 3 isHorCH 3 , 

HaJ is CI, Br or I, 

n is a number greater than or equal to 2, 

p is a number from 1 to 6, and 

q and r, independendy of one another, are 0 or 1 ; 
in combination with an inorganic saJt of the formula {M 2+ ,A (,lz/b) "b}, where 

M is a z-vaJent alkali metal cation, alkaJine earth meta] cation or zinc cation. 

a and b. independently of one another, are a number from 1 to 6. and 

A is an anion of an inorganic protic acid or of an organic oxo acid of sulfur, 
where no ammonium perchlorate is present, for improving the antistatic properties of a 
halogen-containing polymer. The abovementioned preferences apply to the individual 
compounds and to the halogen-containing polymer itself, and in addition one of the other 
constituents described above can likewise be used. 

The novel composition can be prepared in a manner lenown per se using equipment known 
per se. such as calenders, mixers, compounders, extruders and the like, to mix said 
additives and, if desired, further additives with the halogen-containing polymer or flexible 
polymer. The additives can be added individually or as a mixture with one another. It is 
also possible to use masterbatches. 

The antistatic halogen^ontaining polymer obtainable in accordance with the present 
invention can be converted into the desired shape in a known manner. Methods of this 
type are, for example, grinding, calendering, extrusion, injection moulding, sintering, 
press sintering or spinning, furthermore extrusion blow moulding or conversion by the 
plastisol process. The antistatic halogen-containing polymer can also be convened into 
foams. 



The novel halogen-containing polymer is particularly suitable for semirigid and flexible 
formulations, in particular in the form of flexible formulations for wire sheaths and cable 
msulanons. which is particularly preferred. In the form of semirigid formulations, the 
novel halogen-containmg polymer is particularly suitable for decorative films, foams, 
agricultural sheeting, tubes, sealing profiles and office films. 
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In the form of rigid formulations, the halogen-containing polymers stabilized in 
accordance with the invention is particularly suitable for hollow articles (bottles), 
packaging films (thermoformable films), blown films, crash-pad films (automobiles), 
tubes, foams, heavy profiles (window frames), light-wall prou'es, construction profiles, 
sidings, fittings, office films and equipment casings (computers and domestic appliances). 

Examples of the use of the novel halogen-containing polymer as plasrisol are artificial 
leather, floor coverings, textile coatings, wall coverings, coil coatings and automotive 
undersea! 

Examples of sinter applications of the halogen-containing polymer stabilized in 
accordance with the invention are slush, slush mould and coil coatings. 

The examples below illustrate the invention in greater detail. Pans and percentages are, as 
in the remainder of the description, by weight, unless stated otherwise. Numerical ranges, 
as in the remainder of the description, include the limits. 

Examples 1-4 : A PVC composition is prepared by mixing the individual components as 
shown in Table 1 below (amounts in pans by weight). 

The constituents are homogenized for 10 minutes on a mixing roll at 180°C giving a film 
with a thickness ot 0.3-0.5 mm. 

The long-term stability is determined in accordance with DIN 53381, the sample being 
kept in a test oven at 190°C for 25 minutes and the Yellowness Index being determined in 
accordance with ASTM D 1925-70 (test 1). 

The surface resistance is determined after storage of the films for 24 hours at 23°C and 
standard relative humidity of 50% in accordance with DIN 53 482 (test 3). The 
measurement voltage used is 1000 V. The results are expressed as the mean taken from 10 
individual measurements. 

The long-term stability and surface resistance are re-measured after the films have bee., 
stored under tropical conditions (4 weeks at 70°C and 95% relative humidity) (test 2 and 
test 4). The individual measurements are carried out as outlined for tests 1 and 3. 
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Table 1: 



Component 


C_L 


Ex. 1 


Ex. 2 


Ex.3 


Ex. 4 


PVC 1 


100 


100 


100 


100 


100 


P 1 


48 


44 


44 


44 


44 


L 1 


0.2 


0.2 


0.2 


0.2 


0.2 


ESO 


2 


2 


2 


2 


2 


ST 1 




L 


L 


-> 
2. 


2 


B 1 


4 


4 


4 


4 


4 


C 1 




0.2 


0.4 






C2 








0.1 


0.4 


Test 1 


9 


7 


7 


8 


8 YI 


Test 2 


>100 


40 


27 




-- YI 


Test 3 


94 


10 


5 


20 


61*] 


Test 4 


104 


10 


5 


16 


4[*] 










* 


.10 9 Ohm 


Examples 5 and 6: 












A PVC composition is prepared by mixing the individual components as shown in Table 


below (amounts in 


parts by weight). The samples are prepared and the measurements 


carried out as described for Examples 1-4. 








Table 2: 












Component 


C-2 


C-3 


Ex.5 


C-4 


Ex.6 


PVC 1 








100 


100 


PVC 2 


100 


100 


100 






P 1 


15 


3 


11 


28 


24 


P2 


80 


80 


80 






ESO 








3 


3 


ST 2 


2 


2 - 


2 






ST 3 








2.5 


2.5 


B 1 




12 


4 




4 


C2 






0.4 




0.4 


Test 3 


110* 


0.31* 


0.29° 


14** 


0.37** 




M0 9 Ohm 


** 


10 12 Ohm 







Examples 7- 16 : A PVC composition is prepared by mixing the following components as 
described in Examples 1-4: 100 pans of PVC 1; 44 pans of P 1, 0.2 pan of L 1. 2 pans of 
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ESOand 2 pans of ST 1. 

The constituents and those shown in Table 3 are homogenized for 10 minutes on a roll 
mill at 180°C, giving a film with a thickness of 0.38 mm. 

The volume resistance is determined in accordance with DIN 53 482 after the films have 
been stored for at least 24 hours at 21.5°C and 50 % relative atmospheric humidity. The 
measurement is carried out using a circular plate electrode (diameter 50 mm) with 
protective ring (diameter^,, 60 mm ; diameter Htanil 80 mm). The measurement is 
carried out at 100 volts and the current is read off after one minute. The volume resistivity 
Rd is calculated from these values. 

In order to test the effect of humidity, the films are measured both at 2 1 .5°C and 50 % 
relative atmospheric humidity and in an atmosphere of dry nitrogen. The measurement is 
carried out on a quartz plate using the Electrotech Systems resistance indicator model 870 
with conductive rubber electrodes. The increase in the resistance is shown in Table 3 as 
the drying factor F = R(dry)/R(50 % rel. humidity). 
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To hi a 'X- 

1 aoie j. 












C* c% m rvn n (* n t <» 


Ed 


F 




I 


1 % B 1 and 0 2 % C-l 


5.0* 


1.50 




8 




7.4* 


1.53 




9 


3 % B 1 and 0.5 % C-3 


4.1* 


1.67 




10 


3 % B 1 and 0.2 % C-4 


6.2* 


2.10 




11 


3 % B 1 and 0.2 % C-5 


11 * 


1.86 




12 


3%B2 and 0.2% C-l 


4.0* 


1.41 




13 


3 % B 2 and 0.2 % C-2 


5.0* 


1.29 




14 


3 % B 2 and 0.5 % C-3 


2.6* 


2.05 




15 


3 % B 2 and 0.2 % C-4 


9.0* 


1.71 




16 


3 % B 2 and 0.2 % C-5 


1.5* 


2.26 






*.10 ,0 Ohm.cm 




Examoles C4. C5. 17 and 18: A PVC composition is prepared as described in Example 1 


by mixing the components shown in Table 4 (amounts in parts by 


weight). The surface 


resistance is 


measured in accordance with DIN 53 482 in ohms. 






Table 4 












C4 


C5 


Ex.17 


Ex.18 


PVC1 


100.0 


100.00 


100.00 


100.00 


Chalk: OMYA EXH 1 133.00 


133.00 


133.00 


133.00 


PI 


34.00 


31.00 


31.00 


31.00 


St 4 


3.30 


3.30 


3.30 


3.30 


B 1 




3.30 






BC1 






2.90 




BC2 








3.30 


Surface resistance 1 03x 10 13 


4.39xl0 12 


3.45xl0 u 


8.91xl0 10 



in ohms 



Examples C6, C7. C8. and 19 to 24 : A PVC composition is prepared as described in 
Example 1 by mixing the components shown in Table 5 (amounts in parts by weight). The 
surface resistance is measured in accordance with DIN 53 482. 
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Table 5 





C6 


C7 


C8 


PVC 1 


100.0 


100.00 


100.00 


p 1 


24.00 


19.00 


14.00 


L 1 


1.26 


1.26 


1.26 


St 5 


1.90 


1.90 


1.90 


ESOl 


2.60 


2.60 


2.60 


B 1 




5.16 


10.32 


BC1 








BC2 








Surface resistance 


2.03xl0 13 


7.84xl0 12 


1.96xl0 12 


in ohms 










Ex. 20 


Ex. 21 


Ex. 22 


PVC 1 


100.0 


100.00 


100.00 


PI 


19.00 


16.00 


22.00 


L 1 


1.26 


1.26 


1.26 


St 5 


1.90 


1.90 


1.90 


ESOl 


2.60 


2.60 


2.60 


B 1 








BC1 


5.50 


8.40 




BC2 






2.70 


Surface resistance 


1.36xl0 12 


3.86x10" 


2.52xl0 12 


in ohms 










Ex.23 


Ex.24 




PVC1 


100.0 


100.00 




PI 


19.00 


16.00 




LI 


1.26 


1.26 




St 5 


1.90 


1.90 




ESOl 


2.60 


2.60 




B 1 








BC1 








BC2 


5.50 


8.40 




Surface resistance 


1.03xl0 12 


4.84x10" 





Ex.19 

100.00 

22.00 

1.26 

1.90 

2.60 

2.70 

3.16xl0 12 



in ohms 
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The following substances arc employed in the above examples: 



pvp i • 

i v J . 


bvipol 5H 7020 (S-PVC, K value 71) 


r VL X. 


t-rVL h 72 CF 


P 1 • 
r 1. 


Dioctyl phthalate 


D *>. 


Phosphate plasticizer (Reofos® 50; Ciba-Geigy AG; CH) 


T 1 - 


PE wax 


CCA. 

toll. 


Epoxidized soybean oil (RcopLast 38) 


ESO 1: 


Epoxidized soybean oil (Irgaplast 39) 


ST 1: 


BanunVzinc stabilizer (BZ 561®; Qba-Geigy additive; DE) 


ST 2: 


Barium/zinc stabilizer (BZ 555®; Qba-Geigy additive; DE) 


ST 3: 


Calcium/zinc stabilizer (CZ 400®; Qba-Geigy additive; DE) 


ST 4: 


Barium/zinc stabilizer (BZ 508 ; Qba-Geigy additive; DE) 


ST 5: 


Barium/zinc stabilizer (BZ591 ; Qba-Geigy additive; DE) 


d 1: 


Polyethylene glycol lauryl ester (mean MW 460) 


B2: 


Polyethylene glycol oleyl ether 




(principal component diethylene glycol monooleyl ether) 


CI: 


NaC10 4 


C2: 


KPF 6 


C3: 


UCF3SO3 


C4: 


KCT3SO3 


C5: 


L1QO4 


BC1: 


8 % solution of KPF 6 in B 1 


BC2: 


25% solution of NaC10 4 in B 1 
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WHATIS CLAIMED IS: 
I. A composition comprising 

(a) a halogen-containing polymer, 

(b) a polyoxyalkylene of the formula 

R r a[CH(R 3 >CH 2 ^] n -[CH r [CH(OH)] p -CH 2 -0] q -[C(0)] r -R 2 (I), where 
R, is H, Q-C^alkyl, Q-C^alkenyl, CH^CH-QO) or CH 2 =CCTJ 3 -C(0), 
R 2 is Q-C^alkyl, CrC^alkenyl, CH r COOH, or N(C r C 8 alkyl) 3 Hal, 
R 3 is H or CH 3 , 
Hal is CI, Br or I, 

n is a number greater than or equal to 2, 

p is a number from 1 to 6, and 

q and r t independendy of one another, are 0 or 1; and 

(c) an inorganic salt of the formula {M^^A^^t,}. where 

M is a z-valent alkali metal cation, alkaline earth metal cation or zinc cation, 
a and b, independendy of one another, are a number from 1 to 6, and 
A is an anion of an inorganic protic acid or of an organic oxo acid of sulfur, 
where the composition contains no ammonium perchlorate. 

2. A composition according to claim 1, wherein component (a) is flexible PVC. 

3. A composition according to claim 1, wherein component (b) is a polyethylene glycol 
lauryl ester. 

4. A composition according to claim 1, wherein the inorganic salt (c) is NaC10 4 or KPF 6 

5. A composition according to claim 1, which additionally comprises an inorganic or 
organic zinc, barium, lead, cadmium; aluminium, calcium, magnesium or rare-earth 
compound or a mixture of at least two of these compounds. 

6. A composition according to claim 1, which additionally comprises a tin compound 

7. A composition according to claim 1, which additionally comprises a phenolic 
antioxidant, in particular from 0. 1 to 5.0 parts per 100 parts of polymer. 

8. A composition according to claim 1, which additionally comprises a 1,3-diketone 
and/or a barium, magnesium, calcium, aluminium or zinc salt thereof, or a 1,3-keto ester. 



9. A composition according to claim 1, which additionally comprises an epoxide. 

10. A composition according to claim 1, which additionally comprises a monomelic, 
oligomeric or polymeric dihydropyridine. 

1 1. A composition according to claim 1, which additionally comprises a phosphite, a 
polyol, a hydrotalcite, a zeolite, a dawsonite, a magadiite, a kenyaitc or a kanemitc. 

12. A composition according to claim 1, which additionally comprises an inorganic or 
organic zinc, barium, cadmium, aluminium, calcium, magnesium or rare -earth compound 
or a mixture of at least two of these compounds, a 1,3-diketone and/or a barium, 
magnesium, calcium, aluminium or zinc salt thereof, or a 1,3-keto ester and a monomeric, 
oligomeric or polymeric dihydropyridine. 

13. A composition according to claim 1, which additionally comprises an inorganic or 
organic zinc, barium, cadmium, aluminium, calcium, magnesium or rare -earth compound 
or a mixture of at least two of these compounds, a 1,3-diketonc and/or a barium, 
magnesium, calcium, aluminium or zinc salt thereof, or a 1,3-keto ester, a monomeric, 
oligomeric or polymeric dihydropyridine and a tin compound 

14. A composition according to claim 1, which additionally comprises an inorganic or 
organic zinc, barium, cadmium, aluminium, calcium, magnesium or rare -earth compound 
or a mixture of at least two of these compounds, a 1,3-diketone and/or a barium, 
magnesium, calcium, aluminium or zinc salt thereof, or a 1,3-keto ester and a polyol, a 
hydrotalcite, a zeolite, a dawsonite, a magadiite, a kenyaitc or a kanemite. 

15. An additive mixture comprising 
a polyoxyalkylene of the formula ^ 

R r a[CH(R 3 )-OT 2 ^] n -[CH 2 -[CH(OH)] p -CH 2 -0] q -[C(0)] r R 2 (I), where 
R x is H, CpC^alkyl, CrC^alkcnyl, CH 2 =CH-C(0) or ai 2 =CCH 3 -C(0), 
R 2 is CpC^alkyl, CVC^alkenyl, CH 2 -COOH, or N(C r C 8 alkyl) 3 Hal, 
R 3 is H or CH 3 , 
Hal is CI, Br or I, 

n is a number greater than or equal to 2, 
p is a number from 1 to 6, and 
q and r, independendy of one another, are 0 or 1; 
and an inorganic salt of the formula (M^ a A (l2/b) * b ), where 
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M is a z-valent alkali metal cation, alkaline earth metal cation or zinc cation, 
a and b, independently of one another, are a number from 1 to 6, and 
A is an anion of an inorganic protic acid or of an organic oxo acid of sulfur, 
where the mixture contains no ammonium perchlorate. 

16. The use of an additive mixture comprising 
a polyoxyaikylene of the formula 

R r a[CH(R 3 >ra r O-) n -[CT r 0), where 

Rj is H, CpC^alkyl, CrC^alkcnyl, CH 2 =CH-C(0) or CH 2 =CCH r C(0) 9 
R 2 is Q-C^alkyl, CVC^alkenyl, OT r COOH, or N(C r C 8 alkyl) 3 Hal, 
R 3 is H or CH 3 , 
Hal is CI, Br or I, 

n is a number greater than or equal to 2, 

p is a number from 1 to 6, and 

q and r, independently of one another, are 0 or 1; 
and an inorganic salt of the formula {M z+ a A (l2/b) ~ b }, where 

M is a z-valent alkali metal cation, alkaline earth metal cation or zinc cation. 

a and b, independendy of one another, are a number from 1 to 6, and 

A is an anion of an inorganic protic acid or of an organic oxo acid of sulfur, 
where the mixture contains no ammonium perchlorate; 
for improving the antistatic properties of a halogen-containing polymer. 

17. A process for the preparation of an antistatic halogen-containing polymer, wherein an 
additive mixture comprising a polyoxyaikylene of the formula 

R r a[CH(R 3 )-CH r a] n -[OT^ (I), where 

Rj is H, Cj-C^alkyl, CrC^alkenyl, CH^CH-CCO) or CH 2 =CCH 3 -C(0), 
R 2 is Cj-C^alkyl, (^-(^alkenyl, CH r COOH, or NCCrCgalkyl^Hal, 
R 3 isHorCH 3 , x 
Hal is CI, Br or I, 

n is a number greater than or equal to 2, 

p is a number from 1 to 6, and 

q and r, independently of one another, are 0 or 1; 

and an inorganic salt of the formula {M z+ t A (a2/b) * b }, where 

M is a z-valent alkali metal cation, alkaline earth metal cation or zinc cation, 

a and b, independently of one another, are a number from 1 to 6, and 

A is an anion of an inorganic protic acid or of an organic oxo acid of sulfur, 

where the mixture contains no ammonium perchlorate; 
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is mixed, as such or in the form of its individual constituents and, if desired, further 
additives, with a halogen-containing polymer using equipment such as calenders, mixers, 
compounders, extruders and the like. 



